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HYMENOPHYLLUM 

By  E.  B.  Copeland 
Formerly  of  the  Department  of  Agriculture  and  Commerce,  Manila 

EIGHTY-NINE  PLATES 

To  complete  the  family,  my  treatise  on  Trichomanes  in  the 
Old  World x  is  now  followed  by  a  corresponding  study  of  Hy- 
menophyllum. 

Trichomanes  is  a  natural  assemblage  of  fairly  coordinate 
natural  groups  of  species,  having  common  characters  which 
make  the  genus  easily  recognizable  and  definable.  But  these 
groups  are  almost  all  likewise  clearly  delimited,  and  are  so  easily 
recognizable  and  definable  that  only  the  fact  that  in  a  few  details 
I  was  unable  to  make  the  job  clean,  clear,  and  finished,  re- 
strained me  from  treating  these  groups  as  genera,  and  my 
Trichomanes  as  a  subfamily — as  Presl  and  van  den  Bosch  had 
done  long  before. 

In  contrast  to  Trichomanes,  Hymenophyllum  has  seemed  to 
be  homogeneous,  not  composed  of  a  considerable  number  of  de- 
finable minor  groups  which  could  possibly  be  regarded  as  genera. 
Our  ideas  of  the  evolution  of  species  almost  compel  the  assump- 
tion that  phyletic  groups,  independent  after  their  origin,  exist. 
I  write  "almost,"  because  there  is  the  possible  alternative  as- 
sumption that  hybridization  across  the  boundaries  of  such  origi- 
nal groups  has  been  general  enough  to  produce  a  tangled  or 
knotted  skein  instead  of  a  divaricate  system  of  phyletic  lines. 
In  this  case  "natural"  and  "polyphyletic,"  as  applying  to  the 
groups,  would  cease  to  be  antithetic  terms.    It  is  our  custom, 

1  Philip.  Journ.  Sci.  51    (1933)   119-280,  pis.  1-61. 
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right  or  wrong,  to  ignore  this  possibility.  I  will  presently  ques- 
tion the  soundness  of  this  practice. 

There  are  of  course  in  Hymenophyllum  many  groups  of  evi- 
dently related  species.  But  nobody  has  hitherto  been  able  to 
break  the  genus  into  such  groups,  with  any  confidence  that  they 
are  natural,  and  to  assign  nearly  every  species  to  one  or  another 
of  them.  While  this  was  the  case,  there  was  no  such  temptation 
as  in  the  case  of  Trichomanes  to  raise  even  the  recognizable 
groups  to  generic  rank.  Van  den  Bosch,  criticizing  Presl  for 
setting  up  genera,  appropriately  quotes  (Synopsis,  p.  5  of  re- 
print) Fries :  "Vana  sunt  nova  genera,  sine  universali  specierum 
cognitione.  ." 

A  number  of  the  groups  of  species  have  been  given  names. 
Those  first  named  and  described  as  genera  and  including  Orien- 
tal species  are  Meringium,  Leptocionium,  Myrmecostylum,  and 
Sphaerocionium,  all  proposed  by  Presl  in  his  Hymenophyllacese, 
in  1843. 

Meringium  was  based  on  M.  Meyenianum  Presl,  op.  cit.  116, 
collected  "at  Manila"  by  Meyen,  and  doubtfully  (and  wrongly) 
included  a  second  species,  H.  blumeanum  Spr.  The  genus  was 
ascribed  to  Trichomanoidese,  and  M.  Meyenianum  was  trans- 
ferred to  Trichomanes  by  van  den  Bosch.  While  little  confidence 
can  be  placed  in  the  accuracy  of  Presl's  drawings,  I  am  sure 
that  this  is  the  same  plant  described  in  the  same  work,  page  140, 
as  Didymoglossum  serrulatum,  and  of  late  known  as  Hymeno- 
phyllum serrulatum  (Presl)  C.  Chr.  That  it  belongs  in  this 
group  is  manifest  from  the  serrate  margin  and  the  form  of  the 
involucre.  I  identify  it  specifically  by  the  form  of  the  marginal 
teeth,  the  large,  not  very  deeply  cleft  involucre  with  entire  lips, 
and  the  fact  that  the  species  is  common  in  the  mountains  of 
Rizal  Province,  the  mountains  nearest  to  Manila. 

Leptocionium,  ibid.  118,  was  founded  on  the  Chilean  L.  dicra- 
notrichum,  with  a  doubtful  second  species,  L.  ?  fucoides,  Hyme- 
nophyllum fucoides  Sw.  By  its  author  it  was  distinguished  from 
Hymenophyllum  by  its  elongate,  exserted  receptacle.  Inciden- 
tally, the  margin  was  figured  as  ciliate  and  described  as  inciso- 
dentate  with  serrate  teeth.  The  name  has  acquired  importance 
because  it  was  "emended  in  use"  by  van  den  Bosch  and  Hooker, 
and  by  more  recent  writers  in  general  applied  to  a  group,  generic 
or  subgeneric,  eventually  including  all  species  with  toothed  mar- 
gin, all  those  with  entire  margin  being  "Euhymenophyllum." 
These  terms,  as  used,  are  absolutely  untenable.    Whatever  the 
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size  and  rank  of  any  group  to  be  called  Euhymenophyllum,  it 
must  include  the  type  of  the  genus,  which  has  a  toothed  margin. 
Both  Presl  and  van  den  Bosch  realized  this,  and  neither  used 
Leptocionium  in  a  sense  broad  enough  to  include  H.  tunbridg- 
ense.  Moreover,  if  the  great  group  of  Palaeotropic  ferns  which 
have  been  called  Leptocionium  is  held  distinct  from  Hymeno- 
phyllum proper,  the  name  of  this  group  is  Meringium,  since 
this  name  antedates  (by  position)  Leptocionium,  and  is  typified 
by  one  of  them. 

Myrmecostylum,  ibid.  119,  based  on  H.  tortuosum,  similar  to 
Leptocionium,  is  mentioned  here  because  it  is  ascribed  to  New 
Zealand ;  it  came  really  from  the  Antarctic  American  region. 

Sphaerocionium,  ibid.  125,  with  H.  hirsutum  Sw.  as  the  species 
first  enumerated,  was  set  up  as  a  large  genus  distinguished  from 
Hymenophyllum  by  having  the  receptacle  sterile  at  the  base  and 
enlarged  at  the  apex,  where  it  bears  stalked  sporangia.  As 
proposed  by  Presl,  it  was  not  at  all  a  natural  group,  but  com- 
prised species  independently  related  to  various  minor  natural 
groups  left  by  Presl  in  Hymenophyllum.  If,  however,  one  were 
disposed  to  divide  Hymenophyllum  into  two  genera,  distinguished 
by  serrate  and  entire  margins,  Sphaerocionium  would  have  to  be 
the  name  of  the  great  group  with  entire  margin,  of  late  known 
as  Euhymenophyllum;  in  his  third  supplement,  Christensen  uses 
the  term  in  this  sense,  for  a  subgenus.  I  adopt  another  alter- 
native ;  to  apply  the  term  to  a  fairly  well-defined  smaller  group, 
typified  by  its  type  species.  This  group,  with  ciliate  margins 
and  mostly  stellate  hairs,  was  recognized  by  Hooker  in  his  Species 
Filicum,  but  has  since  rather  lost  recognition. 

In  the  Addenda  to  his  Epimeliae  Botanicae  (1849)  258,  Presl 
proposed  two  additional  genera: 

1.  Mecodium,  with  one  species,  Hymenophyllum  sanguinolen- 
turn  Sw.,  of  New  Zealand,  without  generic  diagnosis  other  than 
that  it  is  "analogous"  in  Hymenophyllum  to  T.  pallidum  in  Tri- 
chomanes. 

2.  Amphipterum,  with  what  is  now  called  H.  fuscum  as  its 
species,  characterized  by  winglike  outgrowths  of  the  axes.  This 
is  a  small,  definable  group,  related  to  Meringium,  but  probably 
not  nearly  so  to  the  American  species  with  similar  wings. 

Van  den  Bosch,  Versl.  Akad.  Wet.  Amsterdam  11  (1861)  300, 
in  an  outline  of  his  understanding  of  the  proper  classification 
of  the  family,  proposed  rather  than  established  two  additional 
genera:  Pachyloma,  typified  by  H.  marginatum;  and  Diploo- 
phyllum,  typified  by  H.  dilatatum. 
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Hymenophyllum  and  Trichomanes  are  related.  When  they 
are  well  understood,  if  they  are  genera  in  a  proper  sense,  it 
should  be  possible  to  recognize  in  each  a  relatively  primitive  ele- 
ment, most  nearly  related  to  the  other.  In  Trichomanes,  T. 
pyxidiferum  can  be  selected  with  considerable  justification 
as  representing  such  a  group.  The  corresponding  group  in  Hy- 
menophyllum should  have  an  entire  margin,  and  be  without 
peculiar  hairs.  This  fixes  the  primitive  element  far  less  pre- 
cisely than  in  the  case  of  Trichomanes.  In  the  latter  genus,  the 
unspeeialized  group  is  characterized  by  filiform  rhizome,  ab- 
sence of  false  veins,  and  absence  of  any  kind  of  peculiarly  thick- 
ened laminar  cell  walls,  and  the  first  two  of  these  characterize 
the  whole  genus  Hymenophyllum.  Toothed  margin,  stellate 
pubescence,  and  supplementary  wings  on  the  raehis  may  be  con- 
strued as  features  of  specialization,  marking  the  groups  which 
uniformly  display  them  as  nonprimitive.  Observing  these  prin- 
ciples, and  noting  its  world-wide  distribution  as  evidence  of  age, 
H.  polyanthos  might  be  regarded  as  representing  the  most  pri- 
mitive element  in  Hymenophyllum. 

There  is  evidence  subject  to  construction,  and  construed  by 
Presl  and  in  effect  by  van  den  Bosch,  as  marking  a  very  differ- 
ent group  of  species  as  intermediate  between  Trichomanes  and 
Hymenophyllum — those  with  partly  tubular  involucre  and  elon- 
gate receptacle. 

Beside  distinctions  between  the  gametophytes  and  sporangia, 
which  are  not  known  for  a  sufficient  number  of  species  to  estab- 
lish their  validity,  the  two  genera  have  two  general  diagnostic 
differences:  The  involucre  or  indusium  is  cleft,  deeply  or  to 
the  bottom,  in  Hymenophyllum,  consisting  then  of  two  "valves," 
while  it  is  not  thus  cleft  in  Trichomanes.  And  the  receptacle 
of  Hymenophyllum  is  typically  of  definitely  limited  growth,  and 
included  by  the  involucre,  while  it  is  of  comparatively  unlimited 
growth,  exceeding  the  involucre,  in  Trichomanes.  Neither  of 
these  criteria  is  absolute.  A  species  regarded  as  Hymenophyl- 
lum on  other  grounds,  but  with  long,  extruded  receptacle,  is  on 
this  ground  easily  suspected  of  affinity  to  Trichomanes.  Like- 
wise, a  species  of  Trichomanes  with  the  involucre  cleft,  however 
shallowly,  is  subject  on  this  ground  to  the  suspicion  of  affinity  to 
Hymenophyllum.  Didymoglossum,  including  Taschneria,  has 
been  regarded  as  an  intermediate  genus,  on  the  latter  ground. 
In  this  case,  I  dismiss  the  evidence  as  fallacious,  believing  that 
the  bilabiate  apex  of  the  involucre  is  without  genetic  relation 
to  the  cleft  involucre  of  Hymenophyllum. 
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There  is,  however,  a  considerable  group  of  species,  ascribed 
to  Hymenophyllum,  characterized  both  by  elongate  receptacles 
and  by  involucres  cleft  part-way  down  but  not  to  the  base — 
often  not  nearly  so.  This  group  includes  Meringium  and  Am- 
phipterum  of  Presl,  regarded  by  him  as  intermediate  genera. 

That  expression — intermediate — in  Presl's  time  might  express 
merely  a  combination  of  diagnostic  characters.  Today,  if  care- 
fully used,  it  appraises  this  combination  of  characters  as  evi- 
dence of  affinity.  If  the  group  seemed  to  be  primitive  in  other 
respects,  the  features  just  mentioned  would  suffice  to  fix  it  quite 
positively  as  really  related  to  Trichomanes,  and  therefore  really 
intermediate.  In  fact,  though,  instead  of  being  apparently 
primitive  in  other  respects,  it  is  the  one  group  of  species  ascribed 
to  Hymenophyllum  that  displays  the  greatest  structural  speciali- 
zation. Because  this  is  so,  I  am  constrained  to  believe  that  the 
features  of  resemblance  to  Trichomanes  are  not  due  to  mutual 
phylogenesis.  While  I  postulate  H.  polyanthos  as  primitive  in 
a  monophyletic  genus  Hymenophyllum ,  I  cannot  also  believe  that 
a  group  with  serrate  margins  and  crested  involucres — conspic- 
uous features  nowhere  suggested  by  any  sure  species  of  Tricho- 
manes— is  more  related  to  Trichomanes  than  are  the  many 
species  with  entire  margins  and  crestless  involucres. 

The  foregoing  propositions,  which  are  not  true,  or  are  hard  to 
accept,  all  arise  from  the  basic  assumption  that  Hymenophyllum 
is  a  natural  genus,  a  monophyletic  group,  homogeneous  in  com- 
parison with  Trichomanes,  containing  some  primitive  element 
ancestral  to  the  rest  of  the  genus.  They  have  largely  dis- 
appeared as  problems,  because  I  have  come  to  the  positive  con- 
clusion that  Hymenophyllum  is  not  a  group  of  this  kind.  If 
there  is  a  distinction  in  this  respect,  Hymenophyllum  is  even 
less  homogeneous  than  Trichomanes.  But  the  task  of  recog- 
nizing and  identifying  the  natural  groups  collected  in  Hymeno- 
phyllum has  proven  incomparably  more  difficult  than  in 
Trichomanes. 

As  far  as  my  work  is  concerned,  this  might  well  be  because 
the  groups  in  Trichomanes  were  largely  recognized  and  defined 
by  my  predecessors;  but  this  course  of  history  may  fairly  be 
ascribed  to  the  fact  that  the  groups  in  Trichomanes  are  more 
easily  recognized,  and  have  therefore  invited  study.  Mettenius, 
Prantl,  and  Giesenhagen,  all  studying  intensively  the  anatomy 
of  these  plants,  as  a  foundation  for  taxonomic  work  at  which 
they  never  arrived,  devoted  much  attention  to  species  of  Tricho- 
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manes  and  comparatively  little  to  those  of  Hymenophyllum. 
Van  den  Bosch  alone  undertook  a  careful  study  of  the  known 
species  of  Hymenophyllum,  He  died  just  when  his  data  were 
ready  to  serve  for  the  proper  grouping  of  the  species;  and 
the  study  of  the  voluminous  notes  in  his  herbarium  has  been 
a  wonderful  object  lesson  as  to  the  amount  of  information  that 
can  be  assembled,  and  then  lost.  Even  the  data  published  in 
the  two  supplements  to  his  Synopsis  have  been  completely  over- 
looked by  later  writers,  although  they  are  far  more  compre- 
hensive than  the  collective  work  of  the  three  to  whom  I  have 
just  referred. 

Substantial  conditions  which  have  prevented  or  made  difficult 
the  recognition  of  the  natural  groups  within  Hymenophyllum, 
as  I  see  these  conditions  and  these  groups  today,  are — 

1.  The  absence  of  single  conspicuous  criteria  for  the  recogni- 
tion of  such  groups.  Trichomanes  is  really  remarkable  for  such 
convenient  criteria — the  false  veinlets  of  Taschneria,  the  mar- 
ginal strand  of  Crepidium,  the  frond  form  of  Cephalomanes, 
the  cell  structure  and  cell  arrangement  of  Abrodictyon.  Except 
for  single  species  like  H.  Malingii  and  H.  odontophyllum,  which 
have  no  effect  on  the  problem  as  a  whole,  and  except  for  the 
stellate  hairs  of  Sphaerocionium,  such  convenient  and  infallible 
criteria  are  wanting  in  Hymenophyllum.  Any  unknown  Tricho- 
manes, of  unknown  origin  and  sterile,  can  be  assigned  positively 
to  its  group.  With  my  present  knowledge,  at  any  rate,  this  is 
far  from  true  of  Hymenophyllum. 

2.  To  recognize  the  groups  of  Hymenophyllum,  we  have  to 
some  extent  to  use  characters  of  degree,  or  characters  dependent 
upon  complete  maturity.  With  the  exception  of  Sphaerocionium 
all  larger  groups  in  Hymenophyllum  depend  for  recognition 
upon  characters  of  the  sorus;  and  the  extent  to  which  the 
involucre  is  cleft  and  the  length  of  the  receptacle  (if  it  is 
slender)  are  matters  of  degree. 

3.  The  major  groups  within  Hymenophyllum  have  to  be  re- 
cognized by  combinations  of  characters.  The  groups  in  Tricho- 
manes have  of  course  combinations  of  characters,  but  can  mostly 
be  recognized  by  single  ones;  and  where  combinations  are  re- 
quired, as  to  distinguish  between  the  groups  of  T.  radicans  and 
T.  apiifolium,  which  are  alike  in  absolutely  simple  laminar 
structure,  the  diagnostic  difference  (elongate  rhizome  or  erect 
caudex)  is  so  obvious  as  to  be  used  almost  unconsciously. 

4.  Most  confusing,  the  group  criteria  in  Hymenophyllum  are 
not  infallible.     By  far  the  most  familiar  of  these  is  the  mar- 
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gin,  as  toothed  or  entire.  I  am  perfectly  sure  that  H.  macro- 
glossum,  H.  Lobbii,  and  H.  penangianum,  with  entire  margins, 
belong  in  a  group  characterized  by  marginal  teeth.  I  believe 
that  H.  Reinwardtii,  H.  thuidium,  and  H.  samoense,  with  serru- 
late margins,  belong  in  a  group  otherwise  without  teeth.  And 
there  are  several  pairs  of  species — H.  Deplanchei  and  H.  Bailey- 
anum,  H.  macrocarpum  and  another  plant  on  the  same  moun- 
tain doubtfully  referable  to  H.  polyanthos — one  toothed,  the  other 
entire,  which  are  so  alike  that  it  is  hardly  possible  to  question 
their  affinity. 

5.  Complication  of  the  evolutionary  "tree"  by  ancestral  hy- 
bridization. I  have  already  noted  that  this  possibility  is  usually 
ignored,  and  that  I  cannot  continue  to  ignore  it.  Conclusive 
proof  of  ancestral  hybridization  is  in  the  nature  of  the  case  very 
difficult.  I  am  not  entirely  convinced  that  it  has  happened 
between  the  major  groups  in  Hymenophyllum,  although  it  offers 
the  simplest  explanation  of  the  occurrence  of  pairs  of  similar 
species  not  referred  to  the  same  group. 

But  there  are  some  phenomena  which  seem  to  me  to  be  ex- 
plicable in  no  other  manner,  namely: 

1.  The  occurrence  in  the  New  Zealand  area,  and  nowhere 
else,  of  species  with  the  lamina  wholly  or  partly  more  than  one 
cell  thick — H.  dilatatum,  H.  demissum,  H.  australe.  Except  in 
this  one  respect,  these  species  do  not  seem  very  nearly  related. 
This  phenomenon  is  so  remarkable  in  this  family  that  it  led 
van  den  Bosch  to  establish  a  subfamily  to  include  these  species; 
but  in  other  respects  they  seem  so  clearly  to  belong  in  separate 
minor  groups  that  even  his  proposed  genus,  Diploophyllum,  is 
untenable.  This  one  character  looks  like  a  common  inheritance. 
With  all  other  characters  testifying  to  distinct  ancestry,  the 
apparent  explanation  is  that  this  one  character  was  planted 
in  several  minor  groups  by  hybridization.  It  may  be  postulated 
that  the  remote  enough  ancestors  of  the  whole  family  had 
leaves  structurally  like  those  of  other  ferns,  and  that  the  plural 
layers  of  these  species  are  vestigial.  Why  then  is  the  pheno- 
menon restricted  in  area?  And  is  it  mere  coincidence  that 
Cardiophyllum  is  endemic  in  the  same  area? 

2.  Many  New  Zealand  species  have  in  common  a  peculiar 
odor,  evidently  responsible  for  the  name  of  H.  sanguinolentum, 
although  to  my  sense  of  smell  it  is  not  that  of  blood.  In  some 
cases  these  species  are  related  as  judged  by  other  characters; 
in  other  cases  they  seem  to  belong  in  quite  distinct  groups. 
The  relatives  of  ff.  varum  in  the  South  African  region  retain 
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this  odor.  The  same  explanation,  hybridization  in  the  past, 
will  apply  to  the  presence  of  this  odor  in  species  of  different 
minor  groups;  and  the  alternative  explanation,  that  it  is  a 
vestigial  character,  can  hardly  be  invoked  in  this  case. 

While  H.  dilatatum,  H.  demissum,  H.  multifidum,  and  fl. 
australe  have  been  supposed  to  range  across  the  Malay  region, 
New  Zealand  seemed,  as  far  as  the  evidence  of  this  genus  went, 
to  be  a  part  of  that  great  region.  I  find  now  that  all  of  these 
are  local  species,  not  even  very  nearly  related  to  the  Malayan 
ferns  which  have  been  confused  with  them;  and  doubt  if  any 
one  of  the  many  New  Zealand  species  ranges  as  far  as  the  New 
Hebrides,  New  Caledonia,  or  Samoa.  In  an  altogether  local 
flora,  a  character  implanted  by  hybridization,  in  a  group  where 
it  is  otherwise  foreign,  may  be  supposed  to  have  a  far  better 
chance  to  persist,  than  it  would  have  where  it  is  more  exposed 
to  the  swamping-out  influence  of  a  greater,  more  diverse,  more 
competitive  flora. 

3.  There  is,  however,  a  fairly  evident  case  of  the  same  kind 
in  the  richest  of  all  fern  floras:  the  presence  in  New  Guinea 
of  a  considerable  number  of  species  with  dark,  opaque,  rather 
coriaceous  fronds — H.  opacum,  H.  ovatum,  H.  firmum,  and  H. 
geluense.  There  are  others,  but  these  four  are  cited  because, 
with  this  conspicuous  textural  character  in  common,  they  seem 
otherwise  to  belong  in  four  very  distinct  groups  or  subgroups. 
I  can  imagine  no  local  peculiarity  of  climate  or  soil  able  to 
produce  this  result  by  parallel  or  convergent  evolution,  and  there- 
fore turn  again  to  hybridization  between  groups  and  subgroups 
as  the  only  acceptable  explanation. 

We  describe,  classify,  and  identify  plants  by  means  of  their 
"characters."  In  practice,  the  characters  used  are  morpho- 
logical, as  preserved  in  the  herbarium.  The  usefulness  of  a 
character  in  taxonomy  and  identification  depends  primarily 
upon  its  constancy;  as  one  character  may  be  variable  from  in- 
dividual to  individual  and  thus,  within  the  range  of  variation, 
be  useless  in  the  description  or  identification  of  the  species; 
another  may  be  constant  for  the  species  and  serve  for  specific 
characterization ;  while  others  are  constant  for  groups  of  various 
sizes  and  ranks,  and  serve  as  group  characters.  •  As  a  secondary 
consideration,  the  usefulness  of  a  character  depends  upon  its 
ease  of  perception. 

Since  the  utility  of  a  character  depends  upon  its  constancy, 
and  the  constancy  can  be  appraised  only  by  the  comparison  of 
many  specimens,  it  is  obvious  that  the  more  ample  the  material 
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subjected  to  careful  study  (up  to  the  indefinite  amount  neces- 
sary for  safe,  final  judgment),  the  sounder  will  be  the  conclu- 
sions as  to  the  species  and  other  groups.  As  I  have  been  able 
to  study  several  times  as  much  material  as  van  den  Bosch,  and 
many  times  as  much  as  any  other  student  of  Hymenophyllum 
seems  to  have  used,  my  conclusions  have  a  correspondingly 
greater  probability  of  correctness.  Still,  like  all  who  have  gone 
before,  I  have  described  new  species  from  a  single  collection, 
which  in  itself  affords  little  opportunity  to  appraise  the  validity 
of  its  specific  characters. 

There  is  always  some  measure  of  insecurity  in  assuming  the 
value  of  any  character  for  purposes  of  diagnostic  description. 
It  is  particularly  unsafe  to  assume  that  because  a  character  is 
useful  for  these  purposes  with  one  species  or  in  one  group,  it 
has  the  same  value  in  other  cases.  I  do  not  know  that  any 
character  is  always  equally  serviceable,  and  suppose  that  none 
is  so.  As  an  ideal  procedure,  every  character  should  be  tested 
every  time  it  is  used.  No  standards  of  thoroughness  demand 
this  in  the  study  of  a  flora  still  in  considerable  part  unknown. 
I  have  tested  some  of  the  characters  used  in  this  study,  for  the 
identification  of  some  species,  with  considerable  thoroughness, 
and  have  been  surprised  by  their  lack  of  constancy.  Thus,  H. 
formosum  has  been  credited  with  a  certain  very  characteristic 
form  of  receptacle,  but  I  find  this  structure  varying  far  from 
its  description,  even  in  the  type  collection.  The  same  study 
which  led  to  this  observation  showed,  though,  that  it  varies  with- 
in limits ;  that  this  species  (which  will  be  called  H.  imbricatum) 
is  perfectly  distinct  in  this  character  from  its  common  and 
similar  neighbor,  H.  emarginatum,  and  practically  so  from  its 
nearer  relatives,  H.  Junghuhnii  and  H.  badium.  Because  the 
examination  of  many  hundreds  of  sori  of  these  species  has 
taught  us  the  limits  of  common  variation,  we  have  been  able, 
by  examining  one  sorus  of  the  type  of  H.  emarginatum  to  deter- 
mine positively  which  of  several  species,  bearing  other  and  later 
names,  ought  to  bear  that  name. 

With  the  same  thoroughness  we  have  tested  the  form  of  the 
involucre  of  H.  polyanthos,  and  the  presence  of  toothlike  inf old- 
ings  of  parts  of  its  marginal  walls.  So  also  the  structure  of  the 
walls  of  several  species.  More  careful  study  has  repeatedly 
shown  that  what  looked  at  first  like  good  specific  characters, 
and  what  have  been  so  accepted,  are  inconstant,  not  merely  from 
place  to  place  or  from  plant  to  plant,  but  even  on  different  parts 
of  single  fronds. 
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Outgrowths  of  peculiar  patterns — ribs,  crests,  teeth — on  the 
tube  of  the  involucre,  beautifully  illustrated  in  Hymenophylla- 
ceae  Javanicae,  have  been  regarded  as  exact  diagnostic  char- 
acters of  the  several  species  producing  them.  We  have  found 
these  structures  far  from  constant,  varying  in  size  and  distribu- 
tion, to  a  certain  extent  interchangeable,  and  possibly  absent  in 
certain  places  (the  ventral  face  of  the  tube)  ;  but  that  after  our 
examination  of  almost  innumerable  sori  we  can  still  use  them, 
and  more  safely,  for  specific  recognition;  and  that  now  they 
serve  also  for  the  detection  of  relationships,  as  the  Philippine 
H.  serrulatum  is  found  to  be  most  nearly  related,  among  Javan 
species,  to  H.  holochilum.  But  just  such  crests  and  teeth  have 
no  diagnostic  value  at  all  in  the  case  of  H.  sanguinolentum, 
and  I  describe  H.  gorgoneum,  as  characterized  by  them,  without 
enough  material  for  any  appraisal  of  their  constancy  in  its  case. 
The  next  writer  may  have  to  treat  it  as  I  treat  H.  cristtdatum. 

I  abstain  from  a  further  discussion  of  the  value  of  the  indi- 
vidual characters  at  this  point,  because  it  has  to  be  taken  up 
in  many  individual  cases  in  the  course  of  this  treatise. 

Returning  to  the  subject  of  the  phylogeny  of  Hymenophyllum, 
and  of  the  phyletic  groups  into  which  I  try  to  break  it  up,  the 
proposed  groups  are  as  follows : 


Phyletic  group 

1.  Meringium 

2.  Amphipterum 

3.  Myriodon 

4.  Hemicyatfieon 

5.  Euhymenophyllum 

6.  Mecodtum 

7.  Crcspedophyllum 

8.  Sphaerocionium 

9.  Apteropteris 


Many 
4 
1 
2 

Many 

Many 
1 

Many 
1 


Typified  by 


M.  Meyenianum  Presl. 

H.  fuscum  Blume. 

H.  odontophyllum  Copel. 

H-  bailey anum  Domin. 

H.  tunbridgense  (L.)  Smith. 

H.  polyanthoB  Sw. 

11.  marginatum  H.  and  G. 

H.  hirsutum  Sw. 

H.  Malingii  Hooker. 


Postponing  a  fuller  discussion  of  each  of  these  to  its  indi- 
vidual presentation,  I  will  note  here,  for  purposes  of  general 
introduction,  that  Amphipterum  and  Myriodon  are  local  deriva- 
tives of  Meringium;  that  Craspedophyllum  is  likewise  local,  and 
probably  derived  from  Mecodium;  that  Apteropteris  is  a  local  re- 
lative of  Sphaerocionium;  and  that  all  four  of  these  groups  are 
maintained  because  their  separate  recognition  gives  no  more 
than  proper  emphasis  to  their  respective  remarkable  peculiar- 
ities, and  their  removal  from  the  larger  groups  leaves  the  latter 
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easier  to  define.  In  a  discussion  of  Hymenophyllum  as  a  whole, 
they  require  no  further  mention. 

Meringium  has  one  African  species  and  ranges  thence  to  Poly- 
nesia. I  have  not  yet  tried  to  determine  whether  the  American 
species  that  have  been  called  Leptocionium  are  Meringium,  or 
Euhymenophyllum,  or  both,  or  neither.  Euhymenophyllum, 
Mecodium,  and  Sphaerocionium  are  cosmopolitan,  as  that  word  is 
understood  in  dealing  with  this  family. 

Meringium  is  like  Trichomanes,  and  unlike  Hymenophyllum, 
as  usually  defined,  in  its  long-exserted  receptacle.  In  this  re- 
spect, and  also  in  the  cell  walls  of  many  species,  it  is  particularly 
like  the  group  of  T.  rigidum,  which  I  have  regarded  as  far  from 
primitive.  The  tubular  lower  half  of  the  involucre  is  also  sug- 
gestive of  Trichomanes,  but  I  mistrust  this  character  as  evidence 
of  common  inheritance. 

Boschia  is  like  that  group  of  Trichomanes  which  has  seemed 
to  me  most  primitive — that  of  T.  pyxidiferum  and  T.  radicans, 
in  its  complete  lack  of  structural  differentiation  (in  the  lamina) . 
It  is  impossible  for  me  to  believe  that  Mecodium  is  descended 
from  Meringium  or  Meringium  from  Mecodium.  While  both 
may  be  recognized  as  related  to  Trichomanes,  they  are  independ- 
ently so  related. 

Euhymenophyllum  is,  in  its  diagnostic  characters,  inter- 
mediate between  Meringium  and  Mecodium.  In  my  opinion, 
this  is  not  because  either  of  these  is  related  through  it  to  the 
other.  Its  discontinuous  distribution  suggests  that  it  is  very 
old.  It  is  conceivable  that  it  is  ancestral  to  Meringium.  To 
test  this  possibility,  let  us  assume  that  some  element  in  Tricho- 
manes is  the  ancestor  of  Hymenophyllum.  Then,  in  the  evolu- 
tion of  Meringium,  the  receptacle  was  first  shortened  and  then 
restored,  and  the  tube  of  the  involucre  was  cleft  and  then  largely 
restored.  Without  evidence — and  there  is  none — we  do  not 
adopt  such  hypotheses.  Of  course,  it  is  a  mere  assumption  that 
Trichomanes  is  the  ancestor  of  Hymenophyllum.  But,  if  we 
would  picture  the  usual  type  of  genealogical  tree  for  all  of  these 
groups,  some  group  must  be  placed  in  the  position  of  the  most 
primitive;  and  whatever  group  is  placed  there,  difficulty  of  the 
kind  just  presented  will  ensue.  Trichomanes  has  to  be  con- 
sidered in  any  such  attempt.  If  this  were  not  so,  it  would 
require  a  relatively  slight  strain  of  the  imagination  to  regard 
H.  polyanthos,  or  H.  peltatum,  or  something  like  H.  edentulum 
as  primitive,  and  the  whole  of  Meringium,  Euhymenophyllum, 
and  Mecodium  as  derived  therefrom.     As   it  is,  these  three 
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groups  impress  me  as  coordinate,  unquestionably  related,  but 
with  a  common  ancestry  which  I  neither  know  nor  picture. 

Somewhat  different  data  enter  into  a  discussion  of  Sphaero- 
cionium,  but  a  discussion  of  them  along  the  lines  just  followed 
would  lead  to  the  same  conclusion — that  this  is  a  fourth  coor- 
dinate group.  There  is  one  point  of  particular  interest  in  Sphae- 
rocionium;  namely,  that  it  is  probable  ancestor  to  a  group 
of  species,  "Microtrichomanes,"  with  so  much  superficial  resem- 
blance to  Trichomanes  that  most  of  them  have  been  placed 
there  without  the  mention  of  a  doubt.  After  describing  Tri- 
chomanes Lyalli  (Trichomanes  163),  I  commented:  "This  is  not 
merely  congeneric  with  Hymenophyllum  obtusum;  it  is  hardly 
more  than  a  reduced  form  of  that  species,  which,  in  small  but 
still  fertile  forms,  becomes  more  flabellate  than  pinnate.  I  am 
not  questioning  the  generic  position  of  H.  ohtusum,  nor  the  affi- 
nity of  T.  Lyallii  and  T.  palmatifidum;  but  am  leaving  Micro- 
trichomanes  in  Trichomanes,  until  the  question  of  generic  bound- 
aries may  be  studied  as  a  whole." 

The  species  in  question  is  a  Spkaerocionium,  Hymenophyllum, 
Lyallii  Hooker,  correctly  placed  when  discovered.  Trichomanes 
palmatifidum  and  T.  Ridleyi  are  also  species  of  Hymenophyllum, 
in  the  broad  and  usual  sense.  We  encounter  here  again  the 
phenomenon  of  the  loss  of  common  distinguishing  criteria  in  the 
course  of  the  simplification  inevitable  with  much  reduction  in 
size.  However  similar  the  little  flabellate  representatives  of  the 
two  genera  may  be — and  the  likeness  goes  so  far  that  I  would 
not  think  of  separating  them  generically  without  knowing  their 
generically  distinct  relatives  (ancestry) — this  resemblance  is 
not  proof  or,  once  the  case  is  understood,  even  evidence  of 
affinity.  Hymenophyllum  and  Trichomanes  converge  here ;  they 
have  not  diverged  from  a  common  ancestry  represented  by  their 
simplified  species. 

The  foregoing  argument  shows  that  I  agree  with  my  pre- 
decessors in  the  study  of  this  family— Presl,  van  den  Bosch, 
and  Prantl — that  the  customary  assignment  of  all  species  to 
two  genera  cannot  be  justified.  However,  because  the  fixing 
of  the  tenable  genera  will  best  be  done  for  the  entire  family 
at  one  time,  and  because  I  desire  this  treatise,  as  a  matter 
of  convenient  use,  to  be  a  companion  to  my  Trichomanes,  I 
reserve  the  presentation  of  the  genera,  as  such,  for  later  publi- 
cation. 
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As  material  for  this  study,  I  have  had  my  own  herbarium, 
the  Philippine  National  Herbarium,  and  on  loan  the  appropriate 
collections  from  the  University  of  California,  the  United  States 
National  Herbarium,  the  Gray  Herbarium,  the  Queensland  Her- 
barium, and,  preeminently  important  in  this  family,  the  Rijks 
Herbarium,  Leyden.  The  last  contains  the  specimens,  manu- 
scripts, and  drawings  of  van  den  Bosch,  published  and  un- 
published. To  the  directors  and  curators  of  these  herbaria,  and 
particularly  to  Doctor  Lam,  I  would  express  better  than  I  can 
my  sense  of  obligation  and  gratitude.  For  assistance  with  par- 
ticular plants,  I  take  pleasure  in  acknowledging  the  courtesy  of 
Doctor  Christensen  in  sending  me  the  type  material  of  his  H. 
cardunculus  and  of  several  Madagascar  species;  of  the  Berlin 
Herbarium  in  sending  type  material  of  H.  Rosenstockii  and  H. 
herterianum;  of  Mr.  Holttum  in  lending  the  type  of  his  H. 
johorense;  and  of  the  Stockholm  Herbarium  in  permitting  me 
to  examine  a  fragment  of  the  type  of  H.  emarginatum. 

I  have  also  gratefully  to  acknowledge  assistance  in  the  com- 
pilation of  the  literature  by  Dr.  E.  Quisumbing  and  by  the 
library  staff  of  the  Bureau  of  Science;  by  Dr.  H.  L.  Maxon  in 
making  copies  of  descriptions  and  in  the  loan  of  books  which 
I  had  secured  at  the  University  of  California  while  working  on 
Trichomanes;  and  particularly  by  Doctor  Maxon,  who  provided 
me  copies  of  particularly  inaccessible  descriptions,  even  such 
as  were  not  in  Washington. 

With  all  this  assistance,  I  have  been  able  to  utilize  the  older 
literature,  and  have  been  able  to  secure  dependably  authentic 
material  of  nearly  all  of  the  older  species.  The  only  consider- 
able gaps  are  some  rare  New  Zealand  species,  and  a  considerable 
number  described  in  Java.  As  I  approach  the  end  of  the  work, 
the  Third  Supplement  to  Christensen's  Index  brings  to  attention 
several  omissions. 

The  drawings  are  by  Messrs.  L.  Alicbusan  and  E.  Borbe.  If 
the  quality  of  their  work  is  preserved  in  reproduction,  any 
verbal  praise  of  it  is  superfluous.  Both  came  to  me  trained  in 
science  (professionally,  Alicbusan  is  a  plant  pathologist),  skilled 
in  technical  manipulation,  and  able  to  see  with  scientists7  eyes. 
They  have  helped  me,  therefore,  otherwise  than  as  artists,  verify- 
ing, for  example,  the  constancy  of  structural  peculiarities  by 
examining  long  series  of  specimens. 
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Key  to  the  subgenera  of  Hymenophyllum. 

Stellate  hairs  absent. 

Receptacle  indefinitely  long,  involucre  with  conspicuous  tube. 
Tube  obconic. 

Axes  winged  only  in  the  plane  of  the  frond. 

1.  Meringium. 

Axes  bearing  accessory  wings 2.  Amphipterum. 

Lamina  consisting  wholly  of  teeth 3.  Myriodon. 

Tube  cup-shaped  4.  Hemicyatheon. 

Receptacle  included  or  nearly  so,  involucre  deeply  cleft. 

Margin  toothed  with  sharp  teeth 5.  Euhymenophyllum.  fp *<:)7 

Margin  entire  or  obscurely  toothed. 

Fronds  without  differentiated  margin 6.  Mecodium.%\ 

Fronds  with  black  marginal  strand 7.  Craspedophyllum. 

Stellate  hairs  present. 

Lamina  present  8.  Sphaerocionium. 

Lamina  wanting 9.   Apteropteris. 

1.  Subgenus  MERINGIUM   <Prcsl) 

Meringium  Pbesl,  Hymen.  (1843)  116,  as  genus. 

Involucre  consisting  of  a  distinct  and  well-developed  tube  and 
two  large  lips ;  receptacle  slender,  indefinite  in  length,  the  spor- 
angia developing  successively  from  the  top  downward,  their  wall 
cells  numerous;  fronds  pinnate  in  plan,  the  axes  (minor  or  all) 
bearing  on  each  side  a  wing,  one  cell  thick.  The  margin  is 
almost  always  serrate,  and  never  ciliate;  the  axes  are  usually 
hairy  beneath;  the  internal  cell  walls  are  usually  considerably 
thickened,  the  pattern  of  the  thickening  being  in  general  charac- 
teristic of  groups  of  species ;  without  false  veins. 

The  largest  and  most  difficult  Palseotropic  group  in  the  family. 
From  it  are  derived  Amphipterum,  with  accessory  laminar  wings, 
and  Myriodon,  with  the  lamina  composed  of  many  discrete  teeth 
with  bases  elongate  along  the  axes.  With  these  two  derived 
groups,  Meringium  is  distinguished  from  all  others  in  the  family 
by  the  form  of  the  involucre.  Didymoglossum  and  Taschneria 
do,  indeed,  have  a  tube  and  two  lips,  but  the  lips  are  small,  more 
like  appendages  of  the  tube  than  coordinate  parts  of  the  invo- 
lucre. The  indefinite  receptacle  is  like  that  of  Trichomanes,  but 
stouter  than  in  most  trichomanoid  groups.  There  is  some  re- 
semblance between  Meringium  and  the  group  of  Trichomanes 
rigidum,  in  structure  as  well  as  in  the  receptacle. 

Key  to  the  species  of  the  subgenus  Meringium. 

Margin  entire. 

Axes  decidedly  hairy. 

Frond  linear-elliptic,  symmetrical.     (Basilan.)....  6.  H.  pulchrum. 
Frond  flabellate  to  lanceolate.     (Malaya.)..  5.  H.  packydermicum. 
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Axes  naked  or  slightly  hairy. 

Walls  regularly  very  thick,  coarsely  pitted. 

Rachis  winged  throughout.     (Ceylon.)....  3.  H.  macroglossum. 

Rachis  terete  at  base.     (Malaya.) 4.  H.  penangianum. 

Walls  irregularly  thickened. 

Frond  plane.     (East  African  islands.)....  1.  H.  ricciae folium. 
Frond  somewhat  crisped.     (Madagascar.)   2.  H.  pollenianum. 

Margin  subentire.     (Assam;  Borneo?) 7.  H.  edentulum. 

Margin  toothed. 

Frond  normally  3  cm  long  or  longer. 
Rachis  terete  at  base. 

Lip  of  involucre  entire  or  nearly  so. 

Frond  distinctly  red.     (New  Guinea.)....  33.  H.  rubellum. 

Frond  black.     (New  Guinea.) 34.  H.  firmum. 

Frond  green  to  brown  or  reddish  brown. 
Tube  without  prominent  projections. 

Internal   walls   uniformly  thin.     Tube,   at   most, 
marginate. 

Fertile  segments  short.     (New  Zealand.) 
43.  H.  multiftdum. 
Fertile    segments   normal.     (New    Zea- 
land.)   44.  H.  bivalve. 

Internal  walls  thickened. 

Frond  deltoid,  long-stipitate.     (Africa.) 

45.  H.  triangulare. 
Axes  hairy  beneath. 

Marginal  teeth  many,  sharp.     (Lu- 
zon.)  —  14.  H.  bontocense. 

Marginal  teeth  few,  obscure.     (Fi- 
ji.)   37.  If.  Macyillivrayi. 

Frond   glabrous.     (New   Caledonia.) 

35.  H.  viride. 
Frond  lanceolate  to  ovate. 
Frond  up  to  5  cm  long. 

Frond  compact.     (Negros.) 

13.  if.  campanulaturn. 
Frond  lax.     (Luzon.) 

12.  H.  bicolanum. 
Frond  normally  larger. 

Superficial    walls    reticulate.     (Lu- 
zon.)   11.  H.  vittatum. 

Superficial  walls  not  pitted. 
Rachis  slightly  hairy. 

Receptacle       long-exserted. 
(Celebes.) 

10.  H.  klabatense. 
Receptacle  slightly  exserted. 
(Borneo,  etc.) 

9.  H  Bakerl 
Rachis  decidedly  hairy.     (Phil- 
ippines etc.) 

8.  H.  Meyenianum* 


16  The  Philippine  Journal  of  Science  im 

Tube    with    conspicuous    projections.     (Solomon    Is- 
lands.)   37.  H.  gorgoneum. 

Lip  of  involucre  with  short,  obtuse  teeth. 
Frond  not  coriaceous. 

Frond  ovate.     (Solomon  Islands.)..  38.  H.  gorgoneum. 

Frond  lanceolate.     (Philippines.) 15.  H.  Merrillii. 

Frond  coriaceous,  compact.     (New  Guinea.) 

32.  F.  ovatum. 
lip  of  involucre  with  sharp  teeth. 
Frond  ovate. 

Walls  not  at  all  toothed. 

Lips  coarsely  toothed.     (Fiji.)..  39.  H.  feejeeme. 
Lips  minutely  toothed.     (Samoa.) 

70.  H.  praetervisum. 
Walls  somewhat  toothed.     (Java,  etc.) 

18.  H.  brachyglo8sum. 
Frond  linear-lanceolate.     (New  Caledonia.) 

31.  H,  dimidiatum. 
Rachis  winged  throughout. 
Wing  not  toothed. 

Frond  deltoid  (cf.  H.  Deplanchei) .     (Mindanao.) 

16.  H.  RamosiL 
Frond  elongate. 

Frond  very  hairy.     (New  Guinea.)....  35.  H.  Foersteri. 
Frond  slightly  hairy.     (Malaya.)..  17.  H.  holochilum. 
Wing  toothed. 

Wing  rolled  in;  teeth  long.     (Sumatra.) 

24.  H.  macrosorum. 

Wing  plane.     (Borneo.) 20.  H.  Hosei. 

Wing  somewhat  crisped.     (Malaya.) 

19.  H.  denticulatum. 
Wing  contorted. 

Stipe  slightly  hairy.     (Malaya.) 

21.  H.  acanthoides. 
Stipe  densely  red-hairy.     (Borneo.) 

22.  H.  cardunculus. 
Frond  under  3  cm  long. 

Lips  conspicuously  toothed. 
Fronds  pinnate. 

Walls  uniformly  thin.     (Malaya.) 26.  H.  blandum. 

Marginal  walls  toothed.     (Borneo,  etc.)....  25.  H.  Lobbil 
Frond  flabellate  or  pinnatifid. 

Walls  uniformly  thin.     (New  Zealand.) 

42.  H.  Arm8trongii. 
Walls   irregularly  thickened. 

Rachis  with  toothed  wing.     (Australia.) 

23.  H.  kerianum. 
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Rachis,  if  any,  without  toothed  wing. 

Segments  under  1  mm  wide.     (Borneo,  etc.) 

25.  H.  Lobbii. 
Segments  much  wider.     (Philippines.) 

28.  H.  reductum. 
Walls  thickened  and  pitted. 

With  marginal  seta?.     (Malaya.) 27.  H.  johorense. 

With  marginal  teeth. 

Walls  much  thickened.     (Australia.) 

41.  H.  minimum. 
Walls  slightly  thickened.     (New  Guinea.) 

30.  H.  herterianum. 
Lips  entire  or  slightly  serrate.     (New  Guinea.) 

29.  H.  Rosenstockii. 

1.  HYMENOPHYLLUM  RICCIAEFOLIUM  Bory.     Plate   1. 

Hymenophyllum  ricciae folium   Bory,  in  Willd.    Sp.   PL   V    (1810) 

531. 
Sphaerocionium  ricciaefolium  Presl,  Hymen.  127. 
Adiantum  tenellum  Jacq.,  Coll.  Bot.  3   (1789)  287,  pi.  21,  fig.  S. 
Hymenophyllum  tenellum  Kuhn,  Fil.  Afric.    (1868)    42,  non  Don 

(1825). 
H.  emersum  Baker,  Syn.  Fil.  (1868)  457,  teste  2d  ed.  57. 

H.  frondibus  bipinnatis,  pinnis  secundis,  pinnulis  inferioribus  pinnati- 
fidis,  superioribus  tripartitis,  laciniis  linearibus  obtusis,  soris  terminalibus, 
indusiis  obovatis,  rachi  alata,  stipite  marginato.     W. 

H.  frondibus  pinnatis,  pinnulis  decompositis  decurrentibus,  soris  termi- 
nalibus.    Bory  in  litt. 

Adiantum  (tenellum)  frondibus  bipinnatis,  pinnulis  lobatis,  lobis  oblon- 
gis.     Jacq.  collect.  3.  p.  287.  t.  21.  f.  3*. 

Riccienblattriger  Hautfarrn.    W. 

Habitat  in  sylvis  insulae  Borboniae.    4  (v.  s.) 

Caudex  repens  filiformis  laevis.  Stipes  pollicaris  marginatus.  Frons 
bipollicaris,  circumscriptione  oblongo-lanceolata,  bipinnata.  Pinnae  fere  se- 
mipollicares  secundae.  Pinnulae  bilineares  vel  parum  longiores,  inferiores 
pinnatifidae,  superiores  tripartitae,  summae  denique  bifidae,  laciniis  lineari- 
bus obtusis.  Sori  in  apice  frondis  ad  apicem  laciniarum.  Indusia  obovata. 
Rachis  alata.  Jacquini  figura,  licet  frondem  minorem  repraesentet,  habi- 
tum  satis  bene  exprimit.    W. 

The  material  available  for  the  study  of  this  species  is  very 
limited — two  poor  fronds,  and  the  fragments  accompanying  the 
notes  of  van  den  Bosch — all  in  the  Herbarium  Lugduno-Batavum. 
He  cites,  as  seen,  specimens  by  Bory,  Boivin,  and  Bernise  from 
Bourbon,  and  Goudeot  from  Madagascar  (Kuhn,  Fil.  Afric.  42, 
cites  several  more  from  Bourbon).  I  have  verified  his  notes  in 
the  following  important  details:  "Cellulis  firmis  opacis  parvis 
into    minimis  .  .  .,  parietibus    incrassatis    diaphanis    pulchre 
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minute  crenulatis  .  .  .  Soris  in  laciniarum  apicalium  lacinulis 
terminalibus,  magnis  obovatis  vel  pyriformibus,  indusio  fundo 
conico  .  .  .,  valvis  (sori  totius  f  longis)  late  oblongis  antice 
plus  minusve  truncato-rotundatis  marginibus  inaequaliter  crenu- 
latis, receptaculo  clavato  incluso  (tandem  elongato  exserto) . — " 
Except  that  I  would  call  the  receptacle  narrowly  cylindrical,  and 
believe  that  it  is  normally  exserted.  The  walls  are  everywhere 
minutely  wavy,  but  the  beautiful  crenulation  is  only  under  the 
upper  surface.  The  lacinse  seem  normally  to  be  slightly  crisped, 
or  at  least  wavy. 

The  affinity  is  to  H.  edentulum;  which  (as  H.  macroglossum)  is 
probably  responsible  for  the  citation  of  this  species  from  Ceylon. 

2.  HYMENOPHYLLUM   POLLENIANUM    Rosenstock.     Plate    2. 

Hymenophyllum  pollenianum  Rosenstock  in  Meded.  Rijks  Herb. 
Leyden  No.  11  (1912)  1. 

Euhymenophyllum;  rhizomate  repente,  filiformi,  validiusculo,  glabres- 
cente;  stipitibus  subflexuosis,  firmis,  basin  fere  usque  crispo-alatis,  2-8 
cm.  longis;  laminis  e  basi  parum  angustata  linearibus,  obtusis,  rigide 
membranaceis,  fuscis,  glaberrimis,  subtripinnatifidis,  41  cm.  longis,  U  cm. 
latis;  segmentis  primariis  divergentibus,  horizontalibus,  ovatis,  secundariis 
patulis,  lacinulis  linearibus,  furcatis  simplicibusque,  valde  crispatis,  mar- 
gine  integro,  apice  obtuso  vel  acutiusculo,  sinubus  latis,  rotundatis;  rha- 
chibus  costisque  crispo-alatis;  soris  apices  frondis  vel  apices  segmentorum 
summorum  solum  occupantibus,  lacinulis  haud  abbreviatis  insertis,  medio- 
tenus  late  alatis;  indusiis  e  fundo  urceolato  ovalibus,  ad  I  sori  longitu- 
dinis  bilobis,  lobis  obtusis,  antice  repandis  vel  integerrimis. 

Hab.  in  insula  Madagascar.    Pollen  et  van  Dam. 

Eine  zwischen  H.  Blumeanum  Spr.  und  H.  crispum  H.  B.  W.  stehende 
Art  mit  derben  Achsen  und  stark  gekraustem  Laub. — Rosenstock,  loc  cit. 

Herb.  Lugd.-Bat.  911.91-28  bears  the  annotation  label  ''Hyme- 
nophyllum sp.  prope  H.  tenellum  Kuhn.  det.  Rosenstock  1911/' 
but  I  believe  that  it  must  be  the  type  of  H.  pollenianum.  The 
original  label  bears  the  collectors'  names,  no  date,  no  locality 
more  definite  than  Madagascar. 

It  is  more  divided  and  much  more  crisped  than  the  specimens 
in  hand  of  H.  ricciaefolium.  In  their  peculiar  walls,  the  two  are 
identical.  The  sori  are  few,  and  the  material  is  so  old  and 
brittle  that  I  have  not  tried  to  study  the  receptacle.  The  lip  of 
the  involucre  is  crenate.  The  differences  from  H.  ricciaefolium 
are  within  the  range  of  variation  common  with  some  commoner, 
better-known  species  (JET.  badium,  ezsertum,  javanicum) . 
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3.  HYMENOPHYLLUM  MACROGLOSSUM  ran  den  Bosch.    Plate  3. 

Hymenophyllum  macroglossum  van  den  Bosch,  Ned.  Kruid.  Arch. 
5*  (1863)  156. 

H.  tenellum  auct.  quoad  plantam  Zeylanensem,  non  Don. 

Fronde  ovata  bipinnatifida,  laciniis  primariis  patulis  &  divergentibus 
contiguis  imbricatisque  e  basi  oblique  cuneata  rhomboideo-oblongis,  secun- 
dariis  contiguis  erectis  simplicibus  (vel  dichotomis)  elongatis  late  linea- 
ribus  apice  rotundato  integris,  rhachi  latiuscule  alata  venisque  flexuosis 
nigricantibus,  cellulis  opacis  mediocribus  hexaedris  subelongatis,  parietibus 
tenuibus  crenulatis  hyalinis,  interaneis  amorphis  diffusis  e  flavescente  ru- 
bro-fuscis,  marginalibus  minoribus,  soris  in  lacinulis  abbreviatis  apice  con- 
strictis  subexsertis  majusculis,  indusio  elliptico  angustissime  alato  basi 
conico  mediotenus  vel  ultra  bilobo,  lobis  dilatatis  erosis,  receptacuio  setaceo 
indusio  duplo  longiore,  stipite  apice  anguste  alato  vix  ultra  2  cent,  longo. 
Rhizoma  repens  parce  ramosum  fulvo-hirsutum,  frons  3-4  centim.  longa,  2 
lata  membranacea  firmiuscula  ex  olivacea  fusca. 

Indusium  a  receptaculum  fere  sunt  Leptocionii,  sed  habitu  et  frondis  mar- 
gine  integerrimo  nimium  ab  hoc  recedit  et,  pro  tempore  saltern,  inter  Hy- 
menophylla  enumerandum  est. 

Hab.  Ceylon,  Thwaites  N.  8360.— Van  den  Bosch,  loc.  cit. 

Twaites  3360  is  in  the  Gray  Herb.;  there  also  is  another 
Twaites  specimen  ex  Herb.  Hance  15632  labeled  H.  emersum; 
and  both  there  and  in  the  U.  S.  Nat.  Herb,  are  fragmentary 
Ceylon  specimen  ex  Herb.  Ferguson,  called  H.  tenellum  and  H. 
exsertum;  in  Herb.  Univ.  Calif,  is  "H.  tenellum  Kuhn,"  L.  G. 
Wall;  these,  and  the  type  fragment  in  Herb.  Lugd.-Bat,  are  one 
species,  which,  regarded  as  endemic  in  Ceylon,  is  well  definable 
and  recognizable.  It  differs  from  H.  ricciaefolium,  and  still 
more  from  H.  exsertum,  in  the  much  thickened  and  coarsely 
pitted  walls;  from  H.  edentulum,  in  being  strictly  entire,  and 
probably  in  being  less  hairy ;  from  H.  pachydermicum  in  being 
less  hairy,  and  having  the  basal  pinnae  neither  reduced  nor  nar- 
rowed to  the  base.  In  wall  structure,  H.  edentulum,  H.  macro- 
glossum,  and  H.  pachydermicum  are  indistinguishable. 

4.  HYMENOPHYLLUM  PENANGIANUM  Matthew  and  Christ.    Plate  4. 

Hymenophyllum  penangianum  Matthew  and  Christ,  Journ.  Linn. 

Soc.  Bot.  39   (1909)   214. 
Trichomanes  Hosei  Baker,  Journ.  Linn.  Soc.  Bot.  22   (1887)   223, 

pi  12;  Copeland,  Philip.  Journ.  Sci.  51    (1933)   137,  pL  2,  figs. 

2-I>;  non  Hymenophyllum  Hosei  Copel.   (1917). 
Hymenophyllum  semifissum  Copeland,  Philip.  Journ.  Sci.  10  (1915) 

Bot.  145;  Christensen,  Gardens'  Bull.  S.  S.  4  (1929)  376. 
Hymenophyllum  leptocarpum  Copeland,  Brittonia  1    (1931)   71. 
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A  cause  de  son  receptacle  sortant  de  Porifice  de  Purceole,  cette  espece 
parait  de  prime  bord  appartenir  au  genre  Trichomanes.  Mais  Pensemble 
de  la  plante,  son  tissu  fort  mince,  olivatre,  et  Tindusie  non  campanula, 
mais  ovale,  la  rougent  plus  naturellement  parmi  les  Hymenophyllum.  he 
port  est  celui  d'H.  lineare  d'Amerique  ou  d'une  espece  voisine,  mais  la 
plante  est  lisse,  sauf  quelques  rares  poils  de  la  rachis. 

Rhizomate  filiformi  repente  ramoso  breviter  tomentoso.  Foliis  sparsis 
sed  caespitoso-approximatis.  Stipite  nigro  filiformi  sed  rigidiusculo  pu- 
bescente  2  cm,  longo.  Fronde  oblongo -ovato  basi  attenuato  usque  ad  7  cm. 
longo,  2  cm.  lato.  Raehi  pilosa  usque  ad  mediam  laminam  libera  supra 
alata.  Fronde  pinnata  usque  ad  bi-imo  tripinnatifida,  pinnis  erecto-patenti- 
bus  alternis,  6  ad  8  utrinque,  inferioribus  remotis,  costa  alata,  usque  ad 
2  cm.  longis,  9  mm.  latis,  oblongis,  pinnulis  3  utrinque,  inferioribus  bi-aut 
trifidis,  lobis  ultimis  obtusis  2  ad  3  mm.  longis,  0.75  ad  1  mm.  latis  obtusis 
integris,  nervis  nigris  conspicuis.  Soris  praecipue  in  axillis  pinnarum  an- 
tice,  rarius  in  apice  loborum  superiorum  positis,  semiinsertis,  ovatis,  1.5 
mm.  longis,  valvis  duabis  manifestis  semiovatis  subintegris,  receptaculo 
crasso  exserto.  Textura  tenui  diaphana,  colore  olivaceo,  soris  obscurio- 
ribus. 

Hab.  Penang,  Government  Hill,  2000  ft.,  Dec.  27,  1906;  1.  C.  G.  Mat- 
thew, 90. 

The  identity  of  the  four  "species"  combined  here  is  complete. 
I  have  not  seen  the  original  collection  of  H.  penangianum,  but 
Holttum-Singap.  Field  No.  20998,  identified  by  Holtttim,  is 
from  the  type  locality  and  fits  the  description  well.  I  have 
already  illustrated  T.  Hosei  from  a  cotype  (Trichomanes,  pi.  2, 
figs.  2-4).  For  convenience,  and  to  show  the  perfect  identity, 
I  illustrate  it  here  using  the  type  of  H.  semifissum. 

Specimens:  Peninsula,  Holttum-Singap.  Field  Nos.  20998, 
20565.  BORNEO,  Charles  Hose  733,  Brooks  and  Hewitt  s.  n.f 
Bur.  Sci.  2607  native  collector  (type  of  H.  semifissum) ,  Clemens 
22018  (type  of  H.  leptocarpum) . 

This  species  has  been  referred  with  professed  confidence  to 
both  Trichomanes  and  Hymenophyllum.  I  refer  it  now  to  the 
latter,  because  it  is  without  near  relatives  in  Trichomanes,  but  is 
very  evidently  related  to  a  large  group  here  construed  as  Hyme- 
nophyllum. Specifically  it  may  be  nearest  to  H.  macroglossum. 
The  group  as  a  whole  may  best  be  removed  from  both  genera; 
when  that  is  done  this  species  can  recover  its  oldest  specific 
name. 

5.  HYMENOPHYLLUM  PACHYDERMICUM   Cesati.    Plate   5. 

Hymenophyllum   pachydermicum    Cesati,    Atti    Accad.    Napoli    8 

(1876)  8. 
Hymenophyllum  vestitum  Baker,  Kew  Bull.   (1894),  teste  Chris- 

tensen,  Gardens'  Bull.  7  (1984)  213,  non  van  den  Bosch  (1863). 
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Hymenophyllum  halconense  Copeland,  Philip.  Journ.   Sci.  §  C  2 

(1907)  144. 
Hymenophyllum  taHabense  v.  A.  van  Rosbnburgh,  Bull.  Jard.  Bot. 

Buitenzorg  II  No.  16   (1914)  18. 
Hymenophyllum  pilosum  V.  A.  VAN  Rosenburgh,  Bull.  Jard.  Bot. 

Buitenzorg  II  No.  16   (1914)   57. 
Hymenophyllum  Clemensiae  Copeland,  Philip.  Journ.  Sci.  §  C  12 

(1917)  46. 

Dense  caespitosum,  rhizomate  tenuissimo  intricato,  rufo-setuloso  prae- 
sertim  ad  bifurcationes  noduloso,  stipites  pariter  tenues,  apteros,  plus 
minus  setulosos,  1-3  centimetra  longos  emittente,  abeuntes  in  rondem  oblon- 
gam  vel  lanceolatam  (si  sterilis  sit,  subflabellatam  brevem  et  aequilatara), 
duo  decimetra  longam,  unam  vel  unum  et  semis  latam,  subtus  rufo-hir- 
tellam,  eopiosius  ad  nervos,  pilis  articulatis,  bipinnatifidam.  Laciniae  pla- 
nae,  obovatae,  lineares,  obtusae  vel  truncatulae,  lobulis  3-5,  in  frondibus 
sterilibus  ad  apicem  densius  barbatis.  Cellulae  parvae,  obtusangulae,  ob- 
scure hexaedrae  vel  subrotundatae,  parietibus  sinuosis  incrassatis  ad  typum 
cellularum  ambliomorpharum  Mettenii  (in  icone  35,  tab.  Ill,  ejus  disserta- 
tionis  "Uber  die  Hymenophyllaceae" ,  p.  445,  expressum),  limbo  interaneo 
lato  turbido,  centro  hyalino:  marginales  magis  quadratae,  hinc  inde  sin- 
gulis omnino  opacis  intermixis.  Sori  alares  immerse  elliptici,  indusii 
tubo  complanato,  labiis  ovatis  acutis  dimidium  tubum  metientibus,  recep- 
taculo  filiformi  duplo  longiori. 

Sarawak,  in  M.  Gunong  Poe. — Mese  d'agosto  1866. — Cesati,  Joe.  cit. 

The  description  of  the  fronds  as  2  dm  long  is  an  obvious 
misprint,  for  2  cm.  Fertile  fronds  seen  vary  in  length  from  1.5 
to  6  cm.  They  are  commonly  a  scant  2  cm  wide,  on  stipes 
hardly  that  long  and  winged  near  the  top  or  almost  throughout ; 
rachis  winged,  usually  not  very  narrowly,  the  wing  entire,  rachis 
and  ribs  densely  beset  on  the  back  with  rusty  to  fuscous,  some- 
what deciduous  hairs;  pinnae  proximate,  pinnatifid,  with  mostly 
simple,  entire  segments  a  scant  millimeter  wide,  the  lowest  pin- 
nae usually  reduced  and  (unless  simple)  with  cuneate  bases; 
internal  cell  walls  very  much  thickened,  and  coarsely  pitted,  ap- 
pearing coarsely  and  rather  regularly  toothed  in  optical  section ; 
sori  on  shortened  lowest  acropetal  segments  of  pinnae  above  the 
middle  of  the  frond,  involucre  immersed  or  nearly  free  at  the 
base,  about  1.5  mm  long,  cleft  about  halfway  down,  tube  hairy 
on  the  back,  lips  variable,  usually  broadly  rounded  and  entire 
but  sometimes  narrowed,  or  emarginate,  or  very  obscurely 
toothed,  receptacle  exserted. 

Specimens:  Borneo,  Beccari  (type  collection,  Mount  Poe), 
Brooks  16U,  Clemens  10780  (type  of  H.  Clemensiae),  10226, 
22173,  29270,  50667,  Towing  1619,  Holttum  Singap.  Field  No. 
25618.    Sumatra,  Matthew  631  (type  coll.  of  H.  pilosum),  Bur- 
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chard  119.  Sula-Taliabo,  Atje  216  (type  coll.  of  H.  taliabense) . 
Philippines,  Merrill  6084  (type  of  H.  halconense) ,  6085,  Bur. 
Sci.  28412,  38769,  F.  B.  12107.  Van  Alderwerelt  has  described 
a  variety  nirmalanum  of  his  H.  pilosum,  from  Java.  From  Su- 
matra there  is  a  very  ample  series  of  specimens  ex  Herb.  Waitz 
in  Herb.  Lugd.-Bat.,  which  Rosenstock  identified  by  description 
as  H.  pedicularifolium  Ces.  They  fit  fairly  what  there  is  of  a 
description  of  that  species;  but,  because  it  was  described  from 
as  far  away  as  Papua,  and  because  they  do  represent  another  of 
Cesati's  species,  I  do  not  accept  the  identification.  They  are 
H.  pachydermicum. 

I  have  in  hand  the  type  collections  of  all  the  "species9'  here 
combined  (except  the  untenable  H.  vestitum) .  Hymenophyllum 
pachydermicum,  H.  taliabense,  and  H.  Clemensiae  are  identical. 
Hymenophyllum  halconense  has  longer  and  laxer  fronds,  and  H. 
pilosum  has  rather  less  extremely  thickened  walls;  but  these 
distinctions  do  not  look  diagnostic. 

Hymenophyllum  macroglossum,  of  Ceylon,  has  apparently  less 
hairy  fronds,  with  broader  base.  Hymenophyllum  pulchrum 
is  a  local  derivative  with  more  ample,  conspicuously  symmetrical 
fronds.  Hymenophyllum  edentulum  has  the  segments  not  quite 
entire.  My  only  puzzle  as  to  the  name  of  the  Bornean  plants  is 
founded  on  doubt  as  to  the  validity  of  this  distinction  from  H. 
edentulum. 

6.  HYMENOPHYLLUM  PULCHRUM   Copeland  sp.  nov.     Plate  6. 

Rhizomate  filiforme  vix  0.2  mm  crasso,  intricato,  piloso  vel 
glabrescente ;  stipite  1.5  ad  3  cm  longo,  filiforme,  sursum  alato; 
fronde  ca.  6  cm  longa,  2  cm  lata,  anguste  elliptica,  fusca,  bipin- 
natifida,  rhachi  late  alata  venisque  inferne  dense  pilosis;  pinnis 
late  deeurrenti-adnatis,  oblongis,  ca.  1  cm  longis,  6  mm  latis, 
oblique  inciso-pinnatifidis,  segmentis  1  ad  3  mm  longis,  1  mm 
latis,  apice  rotundatis,  integris;  cellulis  paullo  elongatis,  saepe 
rectangulis,  parietibus  apud  superficiem  primo  minute  crenulatis 
vel  angulosis  demum  ibidem  rectius  incrassatis  lineas  angustas 
parietis  externalis  incrassatae  emittentibus ;  soris  axillaribus 
basi  vix  immersis,  tubo  1  mm  longo  anguste  alato,  inferne  piloso 
nigro,  labiis  brevioribus  late  triangularibus  obtusis,  receptaculo 
gracile  exserto. 

Basilan  (prope  Mindanao),  Bur.  Sci.  16214  Reillo,  September 
8,  1912.     Type  in  Phil.  Nat.  Herb. 

A  member  of  the  group  of  Trichomanes  Hosei,  Hymenophyl- 
lum edentulum,  etc.,  which,  except  for  the  hairiness  (beneath)  of 
rachis,  veins,  and  involucre,  I  would  suspect  of  being  H.  ringens. 
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The  symmetry  of  the  fronds  and  the  uniformity  of  the  closely 
placed  pinnse  give  this  little  fern  a  pleasing  appearance. 

6a.  HYMENOPHYLLUM  BATUENSE  Rosenstock. 

Hymenophyllum   batuense   Rosenstock,   Bull.   Jard.    Bot.    Buiten- 
zorg  II  No.  2  (1911)  22. 

?  Leptocionium;  rhizomate  tenui,  repente,  radiculoso,  piloso;  stipitibus 
tenuibus,  teretibus,  fusco-pilosis,  sursum  angustissime  alatis,  1-1  i  cm. 
longis;  laminis  oblongo-lanceolatis  vel  linearibus,  olivaceis,  c.  6  cm.  longis, 
2  cm.  latis,  bipinnatifidis ;  pinnis  primariis  lineari-oblongis,  suberectis,  sub- 
contiguis,  ala  angustissima  rhacheos  inter  se  conjunctis,  vel  basalibus  li- 
beris,  summis  simplicibus  furcatisve  exceptis  pinnatifidis,  maximis  2  cm. 
fere  longis,  7  mm.  latis;  lacinulis  linearibus,  apice  retuso,  integro,  simpli- 
cibus vel  basalibus  furcatis,  oblique  porrectis,  subparallelis,  planis,  inte- 
gerrimis,  5  mm.  fere  longis,  1  mm.  latis;  rhachibus  tenuibus,  deorsum 
angustissime,  sursum  latius  alatis,  cum  costis  pilis  fuscis  subtus  adspersis; 
venulis  sub  angulo  45°  exeuntibus,  longe  ante  apicem  desinentibus ;  sorts 
lacinulas  basales  pinnarum  vix  abbreviatas,  infra  sorum  plerumque  sinuato- 
angustatas,  terminantibus,  laciniis  angustioribus  e  basi  anguste  conica 
eiongato-oblongis,  utrinque  usque  ad  mediam  marginatis,  nudis  vel  raro 
basi  appendiculatis  seu  indistincte  cristatis,  usque  ad  dimidiam  fere  bila- 
biatis;  labiis  elongato-triangularibus,  productis,  integerrimis  vel  apice  mi- 
nute crenulatis;  receptaculo  exserto,  valido,  incurvato,  soro  duplo  fere  lon- 
giore. 

Hab.:  Insel  Batu,  1.  Raap  No.  579. 

Die  Art  hat  grosse  Ahnlichkeit  mit  einem  weniger  stark  geteilten  Lep- 
tocionium holochilum  v.  d.  B.,  doch  ist  der  Blattrand  vollig  ungezahnt.  H. 
edentulum  v.  d.  B.,  das  einem  fast  ungezahnten  Blattrand  besitzt  und  hier- 
durch  unsrer  Art  nahe  steht,  ist  starker  geteilt,  tragt  mehrere  Sori  am 
Vorderrand  der  Fiedern  und  seine  Indusien  sind  breiter  und  stehen  auf 
langeren  Lacinien. — Rosenstock,  loc.  cit. 

This  species  seems  to  belong  in  a  group  with  the  six  preceding 
species,  but,  without  seeing  it,  I  cannot  place  it  more  exactly. 
It  is  antedated  by  all  except  H.  pulchrum  from  which  it  seems  to 
differ  conspicuously  by  having  a  very  narrowly  winged  rachis. 

ttn  HYMENOPHYLLUM  HALLIERII  Rosenstock. 

Hymenophyllum   Hallierii   Rosenstock,    Bull.    Jard.    Bot.    Buiten- 
zorg  No.  2  (1911)  23. 

?  Leptocionium;  rhizomate  validiusculo,  lignoso,  repente,  glabrescente ; 
stipitibus  remotis,  ad  5  cm.  longis,  usque  fere  ad  basin  distincte  alatis; 
laminis  c.  12  cm.  longis,  3  cm.  latis,  oblongo-lanceolatis,  sursum  longe  atte- 
nuatis,  obscure  olivaceis,  glabris,  subtripinnatifidis ;  pinnis  primariis  in- 
framedialibus  maximis,  ad  3  cm.  longis,  1-i  cm.  latis,  suberectis,  ovato- 
lanceolatis,  apice  incurvatis,  inferioribus  ac  superioribus  simplicioribus, 
summis  furcatis  vel  simplicibus;  pinnis  secundariis  inferioribus  recte 
patentibus  vel  paullo  recurvis,  flabellatim  bipinnatifidis,  ceteris  obliquis 
et  simplicioribus;  lacinulis  ultimis  linearibus,  apice  rotundato  emarginato; 
rhachibus  cum  costis  subflexuosis,  late  alatis,  glaberrimis;   venulis  vali- 
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diusculis,  angulo  acutissimo  exeuntibus,  sub  emarginationem  apicis  deed- 
nentibus;  sorts  lacinulas  abbreviatas  terminantibus,  e  basi  conica  subcy- 
lindricis,  utrinque  late  alatis,  usque  ad  &  longitudinis  bilabiatis;  labiis 
ovato-triangularibus,  acutis;  receptaculo  exserto,  incurvato,  soro  duplo  fere 
longiore. 

Hab.:  Borneo,  1.  Hallier  No.  1791  ex  p. 

Auch  diese  Art  wiirde  zweifellos  zur  Leptocionium-Gruppe  zu  zahlen 
sein,  wenn  ihr  Blattrand  auch  nur  eine  Spur  von  Zahnelung  zeigte.  Durch 
das  kurzlippige  Indusium  steht  sie  dem  Leptocionium  Preslii  v.  d.  B.  nahe, 
das  sich  ausser  durch  gezahnten  Blattrand  durch  weit  schwachere  Achsen 
und  wenigcr  weitgehende  Teilung  der  Lamina  unterscheidet. 

— ROSENSTOCK,   loc.   cit. 

This  species  also  seems  properly  to  be  grouped  with  the  pre- 
ceding one,  and  most  to  resemble  H.  Lobbii,  but  apparently 
distinctly  larger,  the  fronds  being  about  12  cm  long.  I  have  not 
seen  it. 

7.  HYMENOPHYLLUM  EDENTULUM  Christensen.     Plate  7. 

Hymenophyllum  edentulam   (van  den  Bosch)   Christensen,  Index 

(1905)   360. 
Leptocionium  edentulum  van  den  Bosch,   Ned.   Kruid.   Arch.   5* 

(1863)  148. 

Fronde  e  basi  lata  rotundata  ovata  vel  ovato-oblonga  sursum  angustata 
bipinnatifida,  laciniis  primariis  patulis  (infimis  divergentibus)  subcontiguis 
ovatis  oblongisve  apice  adscendentibus,  secundariis  patulis  remotiuseulis 
dichotomis  vel  simplicibus  (infimis  pinnatifidis)  lacinulis  lineariburf  elon- 
gatis  approximatis  planis  apice  integro,  margine  dentibus  parvis  remotis 
obsito  vel  sub-integro  rhachi  flexuosa  anguste  marginata,  inferne  subterete, 
venis  venulisque  strictis  nigrofuscis,  cellulis  opacis  mediocribus,  hie  illic 
magnis  hexaedris  acutangulis,  parietibus  pulchre  spinuloso-dentatis  hya- 
linis  incrassatis,  interaneis  amorphis  diffusis  spissiusculis  sordide  olivaceo- 
fuscidulis,  marginalibus  minoribus  semi-hexaedris  pariete  exteriore  minute 
crenulato,  soris  in  laciniis  secundariis  lateralibus  in  lacinula  parum  abbre- 
viata  immersis  mediocribus,  indusio  lacinulae  latitudini  aequali  elliptico 
turgido  mediotenus  bilabiato,  labiis  integris  vel  obsolete  denticulatis,  recep- 
taculo setaceo  tandem  exserto,  stipite  filiformi  terete  li-2£  cent,  longo. 
Rhizome  filiforme  repens  radiculosum  glabrescens,  frons  4-5  centim.  longa, 
2-21  lata  membranacea  diaphana  firmiuscula  ex  olivaceo  fusca. 

In  speciminibus  Assamicis  denticuli  marginales  in  lacinulis  junioribus 
tantum  conspiciuntur,  indusii  labia  iis  sunt  integra;  Borneensium  denticuli 
in  utraque  parte  evidentiores.  Reliquis  characteribus  optime  inter  se  con- 
veniunt. 

Hab.     Assam,   Griffith;  Borneo    (pr.   Sarawak)    Th.  Lobb    (H.  Hook.). 

—Van  den  Bosch  (1863)  148. 

This  species  will  have  to  be  studied  at  Kew  before  it  can 
properly  be  understood.  The  Herbarium  Lugduno-Batavum  con- 
tains sterile  fragments  of  the  Griffith  plant,  but  none  of  Lobb's. 
The  pencil  sketches,  showing  very  evident  marginal  teeth  and 
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denticulate  lips,  would  seem  to  represent  the  latter.  It  seems, 
too,  that  van  den  Bosch  had  been  in  doubt  as  to  the  identity  of  the 
two.  From  one  of  the  fragments  I  would  think  the  lower  part 
of  the  rachis  was  really  terete.  The  walls  are  thickened  to  ex- 
cess and  coarsely  pitted,  as  in  H.  macroglossum,  H.  pachyder- 
micum, and  related  species.  Except  that  H.  pachydermicum  is 
strictly  entire,  I  would  suppose  it  to  be  the  Bornean  component 
of  H.  edentulum. 

Because  I  cannot  see  why  they  are  not  this  species,  rather 
than  because  I  am  sure  that  they  are,  I  refer  to  H.  edentulum 
specimens  from  the  extreme  north  of  the  Philippines :  Bur.  Set. 
28U2,  3338U,  78692,  78703,  78707,  78721,  78730,  and  80150;  the 
last  has  less-robust  wall  teeth,  thus  suggesting  H.  Bakeri,  and, 
less  immediately,  H.  Meyenianum. 

I  have  felt  out  the  propriety  of  making  H.  edentulum  include 
H.  Bakeri,  H.  macroglossum,  H.  pachydermicum,  and  H.  penan- 
gianum;  but  have  decided  that  the  first  is  too  different  in  the 
thickening  of  the  walls,  and  that  it  is  best  to  regard  an  entire 
margin  as  specifically  distinct  from  one  with  even  few  and 
obscure  teeth.  It  is  certainly  true,  however,  that  this  distinc- 
tion, of  general  subgeneric  value  while  Hymenophyllum  has  its 
present  scope  as  a  genus,  is  at  most  of  specific  value  in  this 
group.  Of  the  small  ferns  with  considerably  thickened  and 
toothed  (pitted)  walls,  H.  edentulum  follows  H.  Hcciae folium 
and  H.  holochilum  in  priority  of  name. 

8.  HYMENOPHYLLUM  MEYENIANUM   (PresI)    Copeland  comb.  nor.     Plate  8. 

Meringium  Meyenianum  Presl,  Hymen.   (1843)   116,  pL  8,  B. 
Trichomanes  Meyenianum  van  den  Bosch,  Synopsis  (1859)  39. 
Hymenophyllum  serrulatum    (Presl)    Christen  sen,   Index    (1905) 

367. 
Didymoglossum  serrulatum  Presl,  Hymen.  (1843)   115  nomen,  140. 
Leptocionium  serrulatum  van  den  Bosch,  Synopsis   (1859)   43. 
Hymenophyllum  bivalve  J.  Smith,  Hooker's  Journ.  Bot.  3   (1841) 

418,  non  Swartz. 
Hymenophyllum  Smithii  Hooker,  Sp.  Fil.  1   (1844)  97,  pi.  35B. 
Leptocionium  Preslii  van  den  Bosch,  Synopsis  (1859)  44. 
Leptocionium  violaceum  van  den   Bosch,  Ned.   Kruid.   Arch.    5s 

(1863)    147. 
Hymenophyllum  violaceum  Meyen,  ibid.,  synonym. 

Presl  embodied  the  specific  description  in  that  of  his  genus 
Meringium,  which  follows: 

Venae  alternae,  pinnatim  ramosae  venulisque  subprominulae  et  apice  li- 
bero  desinentes.  Sorus  lateralis,  subpedicellatus,  basi  bibracteatus.  Indusii 
tubus  breviter  campanulatus,  limbo  bipartito,  laciniis  late  ovatis  obtusis 
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concavis  demum  divaricato-patentibus.  Capsulae  lenticulares,  parti  infe- 
riori  receptaculi  filiformis  crassiusculi  indusio  longioris  affixae,  sessiles. 

Rhizoma  repens,  ramosum,  filiforme,  ramisque  radieibusque  paleis  pili- 
formibus  horizontalibus  rufis  hirsutum.  Stipes  duos — semitertium  pollicem 
longus,  teres,  paleis  piliformibus  flexuosis  patentissimis  vel  divaricatis  hir- 
sutus,  demum  glabrescens.  Frons  (limbus)  fusco-purpurea,  tres-quatuor 
pollices  longa,  oblonga,  basi  nempe  angustior  quam  versus  apicem,  pinnata, 
pinnis  alternis  petiolulatis  lanceolatis  acutis  profundissime  pinnatifidis  vel 
si  mavis  pinnatis,  in  uno  latere  frondis  majores  quam  in  altero,  laciniis  vel 
pinnis  secundariis  sublanceolatis  obtusis  quinque-quadri-tri-bilobis,  lobis 
linearibus  obtusis  angulo  acuto  interstinctis  apicem  versus  argute  serrula- 
tis,  infimis  superioribus  pinnularum  superiorum  in  soros  obliteratis  et  ita 
angustis  ut  pedicellum  brevissimum  mentiantur.  Sorus  ergo  lateralis  seu 
apparenter  lateralis,  subpedicellatus,  multo  major  quam  in  Didymoglossi 
speciebus,  basi  bracteis  duabus  oppositis  lineari-lanceolatis  acutis  serratis 
adpressis  tubo  indusii  aequilongis  instructus.  Indusii  tubus  breviter  cam- 
panulatus,  limbus  tubo  duplo  longior,  profunde  bipartitus,  laciniis  late  ovatis 
rotundato  obtusis  concavis  patentibus  demum  divaricato-patentibus.  Re- 
ceptaculum  indusio  triplo  fere  longius,  filiforme,  rigidulum,  quemadmodum 
in  Trichomanis  paragrapho  tertia  Pachychaetum  dicta  crassiusculum,  ci- 
catriculis  spiraliter  ambientibus  sub  lente  composita  visum  instructum, 
rectum  vel  curvatum.  Capsulae  in  inferiori  parte  receptaculi  affixae,  len- 
ticulares sessiles. 

Non  negandum,  hocce  genus  Didymoglosso  affine  esse,  differt  tamen 
praecipue  indusio,  cujus  tubus  brevis  campanulatus  nee  cylindracco-tubu- 
losus,  et  cujus  limbus  profunde  bipartitus,  laciniis  latis  concavis  demum 
divaricatis,  nee  laciniis  tubo  duplo  brevioribus  ovatis  planis  demum  pa- 
tentibus; demum  differt  receptaculo  crassiusculo  basi  capsulas  globoso- 
congestas  gerente. — Presl,  op.  cit.  116. 

There  is  no  doubt  about  the  synonymy.  After  deciding  it, 
and  writing  it  up,  I  discover,  Herb.  Lugd.-Bat.  No.  910,  28-6, 
an  unpublished  synonymy  by  van  den  Bosch,  listing,  under  a 
name  invalid  and  never  published,  the  following  synonyms: 
Hymenophyllum  Smithii  Hooker  quoad  Cum.  N.  16  U;  H.  viola- 
ceum  Meyen.  in  Herb.  Berl. ;  Meringium  Meyenianum  Pr. 

This  is  one  of  the  commonest  species  of  the  Philippine  mossy 
forest.  Its  distinctive  characters  are  persistently  setose  stipe 
and  rachis,  the  latter  mostly  winged  but  without  teeth  on  the 
wing,  dark  brown  lamina,  segments  more  or  less  1  mm  wide, 
remotely  and  finely  toothed,  the  axils  webbed  so  that  there  is 
more  or  less  uncut  lamina  from  which  the  pinnules  and  segments 
spring,  internal  cell  walls  little  thickened  in  the  median  plane 
of  the  lamina  but  much  modified  at  the  surface,  involucre  hairy 
at  base,  otherwise  smooth  or  with  inconspicuous  longitudinal 
basal  ribs,  lips  entire,  receptacle  stout,  long-exserted. 

Rhizome  wide-creeping,  densely  hairy;  stipe  3  to  5  cm  long, 
dark,  slender  but  firm;  well-grown  fronds  commonly  up  to  10 
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cm  long  and  5  cm  broad;  pinnae  ovate  to  lanceolate,  the  lowest 
usually  subopposite,  reduced  or  not  reduced ;  segments  with  one 
vein  0.7  to  1.3  mm  wide;  in  correlation  with  the  characteristic 
webbing  of  the  axils,  two  veins  may  run  to  the  end  of  an  un- 
divided segment,  which  is  of  course  correspondingly  broad.  The 
teeth  are  very  variable.  Often  a  single  cell  constitutes  a  minute 
tooth,  or  one  cell  may  rest  on  a  base  of  two  cells.  Often  the 
two  cells  rest  on  three;  this  may  be  regarded  as  the  tooth  most 
characteristic  of  the  species.  An  aculeate  tooth,  with  a  series 
of  more  than  two  cells  at  its  tip,  is  exceptional.  The  teeth  are 
closest  at  the  apices  of  segments,  and  may  be  forcipitate,  bent 
together  towards  the  apex.  Away  from  the  apex  they  become 
remote  or  disappear. 

The  thickening  of  the  walls  is  variable  and  interesting.  In 
the  median  plane  of  the  lamina,  the  walls  are  more  or  less 
straight,  and  either  thin  or,  less  commonly,  nodulose-thickened. 
When  they  present  the  latter  appearance  in  optical  section,  the 
real  condition  is  that  they  are  reticulate-thickened,  coarsely  so, 
considering  the  dimensions  of  the  cell.  The  area  surrounded  by 
a  thickened  line  is  a  pit,  although  much  broader  than  deep.  A 
pit  can  occupy  the  whole  height  of  the  wall,  but  more  commonly 
two  or  three  of  them  do  so.  Exceptionally,  no  thickening  at 
all  occurs  in  the  middle  plane ;  this  is  the  rule  in  H.  klabatense, 
and  is  commoner  in  specimens  from  New  Guinea  and  Mindanao 
than  in  the  central  area  of  the  species — Luzon  and  the  Visayan 
islands.  Approaching  both  surfaces,  the  young  wall  is  often 
but  not  always  either  finely  crenulate  or  zigzag.  The  whole  wall 
thickens  there  with  age;  and,  if  it  is  wavy  or  zigzag,  thickened 
lines  are  formed  along  the  inner  face  of  the  superficial  walls, 
projecting  from  the  original  points  or  convexities.  These  look 
like  teeth  projecting  from  the  lateral  walls,  and  can  be  so  called. 
If  they  always  originated  from  the  points  just  mentioned,  they 
would  necessarily  be  placed  alternately  on  the  opposite  sides  of 
an  inner  wall,  which  is  by  no  means  always  the  case.  They  are 
formed  normally  in  all  cells,  whether  or  not  the  internal  wall 
was  originally  straight.  They  project  inward  from  the  marginal 
walls,  which  of  course  were  never  crenulate  or  zigzag.  The  in- 
ternal walls  as  a  whole  undergo  less  thickening  than  in  the  re- 
lated group  of  H.  edentulum;  and  the  teeth  are  more  slender, 
the  pits  correspondingly  broader  and  shallower. 

The  thickened  lines  on  the  superficial  walls  are  the  beginning 
of  a  system  of  pits  like  that  on  the  internal  walls.  Usually 
even  the  border  pits  are  never  inclosed ;  but  sometimes  the  thick- 
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ened  lines  branch  and  more  or  less  complete  the  formation  of 
a  row  of  pits  around  the  cell.  Rarely,  they  grow  still  farther ; 
and  very  rarely  the  entire  superficial  wall  of  single  cells  becomes 
reticulate.  Submarginal  cells  are  most  likely  to  develop  in  this 
fashion. 

If  not  very  numerous,  the  sori  are  produced  in  the  axils  of 
the  lowest  acropetal  pinnules,  or  in  the  axils  of  otherwise  simple 
or  nearly  simple  pinnae  at  the  apex  of  the  frond.  In  very  full 
fruit,  they  occur  in  the  axils  of  succeeding  pinnules.  They  are 
sessile,  wingless  or  winged  for  a  short  distance  on  the  side 
towards  the  pinnule.  The  involucre  is  2.5  to  3  mm  long,  1.3  to 
1.5  mm  wide  at  the  top  of  the  tube,  and  cleft  about  halfway 
down,  sometimes  farther,  very  solid  in  texture.  The  tube  is 
deciduously  hairy  at  the  base,  and  usually  bears  there  about 
three  very  inconspicuous,  short,  longitudinal  ribs  (like  those 
of  H.  holochilum).  Each  side  bears  a  strong  rib.  As  rare 
exceptions,  various  folds  or  projections  are  found  on  the  tubes 
of  individual  sori;  such  structures  may  have  been  responsible 
for  the  "two  opposite  bracts"  described  and  figured  by  Presl, 
who  has  been  charged  more  than  once  with  pure  imagination 
in  such  details.  The  entire  lips  are  broadly  rounded,  or  more 
often  narrowed  to  an  obtuse  point.  Old  and  uninjured  recep- 
tacles are  likely  to  project  by  the  length  of  the  involucre. 

Specimens:  Philippines,  Cuming  221  (type  collection  of  H. 
serrulatum  in  Gray  Herb,  and  Phil.  Nat.  Herb.),  264;  Bur.  Sci. 
5137,  9376,  9842,  13437,  14806,  14809,  14822,2  14874,  15347, 
19595,  19621,  28768,  29657,  29701,  85699,  35783,  35755,  37846, 
38080,  38930,  41907,  43042,  45632,  47439,  48566,  48655,  48659, 
76539,  76542,  76543;  F.  B.  4659,  7776;  7955,  7967;  Clemens 
17303,  17304;  Elmer  6801,  7793,  9818,  9910a  (fronds  up  to  20 
cm  long  and  8  cm  wide),  12392;  Whitford  165,  443,  918,  1509, 
1511;  Merrill  3233 ,  7489,  7498;  Copeland  208;  Topping  454,  820; 
Loher  13517;  McGregor  s.  n.;  Weber  1448.  New  Guinea, 
Bamler  s.  n.  (Rosenstock  Fil,  novoguin.  exs.  n.  342),  Bamler 
50d  ( var.  cristulatum  Rosenstock) ,  Bamler  s.  n.  (Ros.  209,  var. 
cristulatum  f .  minor. 

The  three  Bamler  collections  from  New  Guinea  are  too  alike 
to  need  naming  as  varieties  or  forms.  They  are  not  quite 
typical  H.  Meyenianum,  being  less  hairy,  with  somewhat  more- 

*  In  Phil.  Nat.  Herb.  In  U.  S.  Nat.  Herb.,  this  number  is  H.  denticula- 
tum. 
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prominent  teeth,  and  less-developed  wall  thickenings,  but  are 
within  the  range  of  variation  in  the  Philippines. 

Typical  H.  meyenianum  has  a  definitely  limited  range  within 
the  Philippines.  From  Bontoc,  south,  it  is  typical.  From  north 
of  Bontoc  we  have  one  specimen,  Bur  Sci.  S3305,  from  Ilocos 
Norte,  macroscopically  typical,  but  with  only  a  suggestion  of  the 
typical  wall  thickenings.  From  Mindanao  there  are  few  enough 
specimens  to  indicate  rareness  and  none  of  them  is  quite  typical. 
From  Palawan  the  only  similar  specimen  belongs  to  the  Bornean 
race,  which  I  prefer  to  hold  distinct,  as  H.  Bakeri. 

Some  affinity  of  H.  Meyenianum  to  the  group  of  H.  edentulum 
may  be  postulated  with  confidence.  It  is  especially  related  to 
H.  holochilum.  On  the  other  hand,  I  mistrust  any  near  con- 
nection with  H.  multifidum,  although  that  species  has  been 
credited  to  Papua  and  Celebes,  and  even  Philippine  specimens 
have  been  given  that  name. 

9.  HYMENOPHYLLUM  BAKERI  Copeland. 

Hymenophyllum  Bakeri  Copeland,  Sarawak  Mus.  Journ.  2  (1917) 
309;  Christensen,  Mitt.  Inst.  Bot.  Hamburg  7   (1928)   143. 

Trichomanes  denticulatum  Baker,  Syn.  Fil.  (1867)  82,  non  Houtt. 
nee  Poir. 

Rhizome  slender,  wide-creeping;  st.  slender,  naked,  1-1  in.  L;  fr.  1-1  h  in. 
1.,  §  in.  br.,  ovate  or  oblong,  bipinnatifid,  main  rachis  winged  above,  free 
below;  pinnae  pinnatifid  down  to  a  narrowly- winged  rachis;  ultimate  seg- 
ment linear,  serrated,  about  §  in.  1.,  I  in.  br. ;  texture  membranaceous;  a 
costa  only  in  each  segment;  sori  1  to  a  pinna,  terminal  on  the  lowest  seg- 
ment on  the  upper  side,  tube  exserted,  mouth  with  two  bluntly  triangular 
lips. 

Hab.  Borneo,  discovered  by  the  late  Mr.  Motley. — An  interesting  plant, 
combining  the  habit  of  H.  Turibridgense  with  the  fruit  of  a  Didymoglos- 
sum. — Baker,  loc.  cit. 

I  ran  the  most  classic  of  risks  in  giving  a  name  to  this  species 
without  having  seen  an  authentic  specimen.  Christensen  has 
consulted  Baker's  type,  and  says :  "H.  Bakeri  ist  mit  H.  micro- 
chihtm  sehr  nahe  verwandt,  weicht  aber  ab  durch  die  gesagten 
segmente."  Perhaps  I  misconstrue  one  of  these  species,  for  I 
do  not  detect  the  affinity.  I  have  from  Doctor  Christensen  his 
var.  funebre,  which  seems  to  be  a  form  of  the  species  I  had  in 
mind  when  giving  the  name,  then  represented  in  local  herbaria 
by  Bur.  Sci.  1523  native  collector. 

This  is  in  general  a  smaller  fern  than  H.  Meyenianum,  with 
less  hairy  and  very  slender  rachis,  and  narrower  segments,  and 
different  structure  of  walls,  but  clearly  related  to  that  species, 
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and  taking  its  place  in  Borneo,  Palawan,  Sumatra,  and  the 
Peninsula.  It  can  reach  the  usual  stature  of  H.  Meyenianum,  but 
6  cm  is  a  commoner  length  of  frond,  and  it  may  be  still  smaller. 
The  walls  are  only  slightly  thickened,  broadly  wavy  where  they 
come  to  the  surface,  with  a  long,  narrow,  thickened  line  running 
out  from  each  convex  curve  or  angle ;  in  this  way,  each  cell,  in 
surface  view,  is  bordered  by  a  row  of  large,  three-quarters- 
inclosed  areolae;  and  it  is  not  rare  for  the  areolation  to  be 
more  complete  and  extensive.  The  sori  are  usually  small,  in- 
volucre cleft  more  or  less  halfway  down,  tube  slightly,  deci- 
duously  hairy  on  one  side,  otherwise  smooth,  lips  rounded,  entire, 
receptacle  eventually  exserted,  but  seldom  visible. 

Specimens:  Borneo,  Burbridge,  Bur.  Sci.  1523  native  collector, 
Hewitt  84,  Brooks  166,  175,  Clemens  10779,  28005,  Winkler 
1042b,  Native  collector  Sarawak  Mus.  6.  Malay  Peninsula, 
Wray  8898,  Holttum  18078,  19916, 19931,  20085,  206 41,  Hender- 
son 18819B,  "State  of  Pahang"  13939.  Sumatra,  Winkler,  Ros. 
Fil.  Sumat.  209,  Barlett  7972.  Philippines,  Bur.  Sci.  14809, 
14822,  Wenzel  959,  Merrill  9517. 

10.  HYMENOPHYLLUM  KLABATENSE  Christ. 

Hymenophyllum  klabatense  Christ,  Verh.  Nat.  Ges.  Basel  11  (1894) 

4. 
Hymenophyllum  multifidum  Christ,  Ann.  Jard.  Bot.  Buitenzorg  15 

(1897)   98. 

As  Christ's  original  publication  is  hardly  in  form  a  diagnosis, 
I  describe  the  plant  from  the  specimens  in  hand  and  present 
here  his  comment  when,  in  error,  he  reduced  it  to  H.  multifidum: 

"Form  mit  kurzen  und  seltenen  Zahnen  des  Blattrandes,  weit  zuruck- 
stehend  an  Entwickelung  hinter  den  Ex.  Neuzeelands.  Die  Gipfelform  ist 
kleiner."    Koorders  17136. 

The  Herb.  Lugd.-Bat.  contains  Koorders  17186  (det.  Christ) 
and  four  sheets  in  Herb.  Waitz  without  other  data  than  the 
place  of  collection,  the  summit  of  Mount  Klabat. 

Stipe  5  to  8  cm  long,  firm,  deciduously  hairy;  frond  8  to  14 
cm  long,  3  to  5  cm  wide,  tripinnatifid,  rachis  winged  nearly  to 
the  base,  sparsely  pilose;  segments  about  0.7  mm  wide,  5  mm 
long,  remotely  and  finely  serrulate ;  internal  walls  thin  and  nearly 
straight  in  the  middle  plane,  minutely  crenulate,  or  when  old 
finely  toothed  at  the  surfaces  by  short  thickened  streaks  of  the 
superficial  walls;  sori  in  the  axils  of  the  lowest  acroscopic  pin- 
nules, sessile,  hardly  at  all  winged,  involucre  2  mm  long,  1  mm 
wide,  cleft  nearly  or  quite  halfway  down,  tube  hairy  at  base, 
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eventually  smooth  or  with  2  or  3  short,  obscure  ribs,  lips  entire, 
obtuse,  receptacle  stout,  much  exserted. 

Specimens:  Celebes,  as  already  cited.  Mindanao,  Mount 
Apo,  Copeland  1058. 

Hardly  more  than  a  local  form  of  H.  Meyenianum  with  less 
hairy  axes,  thinner  walls,  and  narrower  segments  than  are  usual 
in  that  variable  species.  Not  near  to  H.  multifidum,  to  which 
it  has  been  reduced,  probably  because  of  its  narrow  segments. 
Still  less,  of  course,  related  to  H.  polyanthos,  H.  badium,  and 
H.  javanicum,  with  which  Christ  had  previously  compared  it. 

11.  HYMENOPHYLLUM  VITTATUM  Copeland  sp.  nov.     Plate  9,  fiffs.   1  to  3. 

Rhizomate  0.4  mm  crasso,  late  repente,  piloso;  stipite  1  ad  2 
cm  alto,  sursum  rhachique  anguste  alatis  haud  dense  pilosis; 
fronde  5  ad  6  cm  longa,  2.5  ad  4  cm  lata,  fusca,  vix  tripinna- 
tifida;  pinnis  ovato-lanceolatis,  obtusis,  pinnulis  plerisque  fur- 
catis,  segmentis  2  ad  3  mm  longis,  ca.  0.7  mm  latis,  obsolete 
serrulatis;  cellulis  paullo  elongatis;  parietibus  laxe  reticulatis, 
reticulatione  superficiem  totam  saepe  ornatim  tegente;  soris  in 
parte  superiore  frondis  ad  pinnulas1  vel  rarius  pinnulas"  in- 
fimas  plus  minus  abbreviatas  seriatis,  basi  vix  immerso,  invo- 
lucro  2  ad  2.5  mm  longo,  1  ad  1.2  mm  lato,  medio  fisso,  tubo 
nudo  ad  basin  interdum  inconspicue  striato,  labiis  integris, 
receptaculo  valde  extruso. 

Luzon,  Tayabas  Province,  San  Antonio,  F.  B.  13099  Curran, 
(type  in  Phil.  Nat.  Herb.)  :  Laguna  Province,  Dahican,  San  An- 
tonio, Bur.  Set.  10038  Ramos. 

The  two  collections  are  from  approximately  the  same  place, 
possibly  from  different  sides  of  a  provincial  boundary. 

This  is  a  local  derivative  of  H.  Meyenianum  from  which  it 
differs  in  its  short  stipe,  less  hairy  axes,  fewer  teeth,  rather 
narrower  involucres,  and  more  freely  reticulate  superficial  walls. 
Some  segments  are  quite  entire. 

12.  HYMENOPHYLLUM  BICOLANUM  Copeland  sp.  nov.     Plate   10. 

Rhizomate  intricate  vix  0.2  mm  crasso,  subglabrescente ;  stipite 
1  ad  2  cm  alto,  gracillimo,  mox  nudo;  fronde  usque  ad  5  cm 
longa,  1.5  cm  lata,  fusco-viride,  bipinnatifida,  laxa,  rhachi  (nisi 
prope  apicem)  tereta,  nigra,  sparse  pilosa;  segmentis  remotis, 
3  ad  6  mm  longis,  0.4  ad  0.6  mm  latis,  remote  spinuloso-serru- 
latis;  parietibus  cellularum  internalibus  fere  rectis  tenuibus, 
obscure  noduloso-incrassatis,  hie  ubi  ad  superficiem  attingunt 
sinuato-crenulatis  tantum  irregulariter  incrassatis  et  inconspicue 
denticulif eris ;  soris  in  locis  segmentorum  abbreviatorum  infi- 
morum  pinnarum  superiorum,  1.5  ad  2  mm  longis,  obovatis, 
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involucro  vix  ad  medium  fisso,  tubo  cuneato  basi  vix  immerso 
inferne  subnudo  superne  nudo,  labiis  late  rotundatis,  integris 
v.  subintegris,  receptaculo  tantum  exserto. 

Luzon,  Camarines  Sur  Province,  Mount  Isarog,  altitude  1,200 
to  1,500  m,  Bur.  Set.  76555  Edano  (type  in  Phil.  Nat.  Herb.), 
Bur.  Sci.  76537,  76549  Edano. 

Possibly  referable  to  this  species  is  a  single  collection  from 
Catanduanes,  altitude  30  m,  with  narrower  and  more  compact 
fronds  and  less  salient  teeth,  differences  perhaps  due  to  the 
environment. 

A  dwarf  relative  of  H.  Meyenianum,  from  which,  besides  in 
size,  it  differs  in  extreme  slenderness  and  relative  nakedness. 

13.  HYMENOPHYLLUM  CAMPANULATUM  Christ.    Plate  11. 

Hymenophyllum  campanulatum  Christ,  Philip.  Journ.  Sci.  §  C  2 
(1907)  155;  non  Reinwardt  in  van  den  Bosch,  Hymen.  Javan. 
(1861)  17,  nomen  nudum, 

Leptocionium,  Habitu  omino  H.  Tunbridgensis,  valvis  integris,  rhachi 
hispida. 

Dense  et  late  caespitosum,  rhizomate  tenui  sed  rigido  ramosissimo,  sti- 
pite  rhachique  nigris  pilis  rigidis  hispidis,  stipite  1.5  cm.  tenui,  fronde 
4  cm.  longa  1  cm.  lata  bipinnatifida  oblonga,  basi  et  apice  attenuata,  pinnis 
ca.  6  utrinque  arcuato-reflexis,  alternis,  1  cm.  longis,  flabellato-partitis, 
laeiniis  4  aut  5,  linearibus,  vix  1  mm.  latis,  parce  aristato-serratis.  Soris 
raris,  prope  basin  costae  positis,  pedunculatis,  campanulatis,  valvis  erecto- 
patentibus  ovatis,  2  mm  longis.     Textura  rigidiuscula.     Colore  fusco. 

Negros,  [Occidental  Negros  Province],  Mount  Silay,  (1549)  Whitford 
May,  1906,  alt.  1,100  m.— -Christ,  loc.  cit. 

The  cotype  in  the  Philippine  National  Herbarium  seems  to 
contain  only  two  sori,  on  one  frond,  in  a  dense  mat  of  sterile 
fronds. 

Christ's  description  is  accurate,  as  far  as  it  goes,  except  as 
to  size  of  sorus.  The  pubescence  is  sparse,  of  fuscous  hairs; 
rachis  terete  below,  narrowly  winged  upward ;  segments  remotely 
and  obscurely  toothed.  The  walls  are  of  the  type  of  H.  eden- 
tulurn,  but  the  thickening  and  toothing  are  only  incipient.  The 
sori  (judging  by  those  seen)  are  in  the  axils  or  places  of  the 
lowest  acropetal  pinnules,  and  sessile;  involucre  1.5  mm  long, 
split  halfway  down,  with  ovate,  rounded  valves ;  tube  naked  and 
smooth  except  for  some  deciduous  hairs  on  the  dorsal  surface 
at  the  base,  receptacle  extruded.  Although  the  tube  is  turgid, 
such  an  involucre  is  in  no  proper  sense  campanulate,  wherefore 
I  suspect  that,  though  the  whole  description  is  of  this  Hymeno- 
phyllum, the  name  is  due  to  the  presence  of  fertile  Trichomanes 
parvulum. 
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Besides  the  type  collection,  this  species  is  represented  by  F. 
B.  13605  and  13643,  also  from  Negros. 

14.  HYMENOPHYLLUM  BONTOCENSE  Copeland  sp.  nov.     Plate  12. 

Rhizomate  ad  truncos  muscosos  intricato,  0.2  mm  crasso,  gla- 
brescente;  stipite  aequigracile,  1  ad  2  cm  alto,  piloso  sed  gla- 
brescente,  terete  vel  sursum  marginato;  fronde  usque  ad  6  cm 
alta,  2  cm  lata,  bipinnatifida,  rhachi  sursum  anguste  alata  deor- 
sum  tereta  vel  marginata,  inferne  sparse  setosa,  segmento  primo 
acroscopico  saepe  f urcato ;  segmentis  plerisque  1  mm  latis,  3  ad 
5  mm  longis,  minute  argute  serratis;  parietibus  cellularum  ple- 
risque tenuibus  rectis,  rarius  denticulationem  incipientem 
tantum  monstrantibus ;  soris  in  locis  pinnarum  superiorum  vel 
pinnularum  primarum,  involucris  3  mm  longis,  1  ad  1.3  mm 
latis,  medio  fissis,  tubo  cuneato  profunde  immerso  inferne  varie 
minute  cristato  superne  nudo,  labiis  protractis  apice  integris 
vel  denticulatis,  receptaculo  incluso  vel  modo  exserto. 

Luzon,  Bontoc  Subprovince,  Mount  Pukis,  Bur.  Sci.  37735 
Ramos  and  Edano  (type  in  Phil.  Nat.  Herb.)  ;  Mount  Masapilid, 
Bur.  Sci.  37932  Ramos  and  Edano,  altitude  1,500  to  1,800  m 
(type  in  Phil.  Nat.  Herb.). 

Probably  related  to  H.  barbatum  more  than  to  any  previously 
known  local  species. 

15.  HYMENOPHYLLUM  MERRILLII  Christ.    Plats  13. 

Hymenophyllum  Merrillii  Christ,  Philip.  Journ.  Sci.  §  C  2   (1907) 
154. 

Leptocionium,  ex  affinitate  H.  holochili  (v.  d.  B.)  C.  Chr.,  Javanici,  caes- 
pitosum,   minus,   laciniis   brevioribus,   colore   atrofusco,   textura   crassiore. 

Rhizomate  filiformi  repente  caespitoso,  cum  stipite  rhachique  pilis  rufis 
brevibus  parce  vestito,  stipite  filiformi  3  cm.  longo,  fronde  ovata  acumi- 
nata versus  basin  attenuata  6  cm.  longa,  2  cm.  lata,  bipinnatifida,  pinnis 
confertis  ca.  8  utrinque,  cuneato-ovatis  antice  acutis  sessilibus  nee  adnatis 
infimis  petiolulatis  6  mm.  latis  profunde  pinnatifidis,  segmentis  cuneato- 
obtusis  3  utrinque,  profunde  laciniatis,  laciniis  lanceolatis  2  mm.  latis 
serrulato-dentatis  planis,  rhachi  haud  alata,  soris  infimae  laciniae  anteriori 
pinnarum  insidentibus,  pro  pinna  solitariis,  3  aut  4  utroque  rhacheos  la- 
tere, ovatis,  2.5  mm.  longis,  apice  bivalvatis  serrulatis,  receptaculo  crasso 
valde  exserto.     Colore  atrofusco.     Textura  rigidiuscula. 

Luzon,  Province  of  Pampanga,  Mount  Arayat  (1927  Merrill)  October, 
1904;  Province  of  Bataan,  Mount  Mariveles  (Loher)  March,  1897,  alt. 
1,400  m. — Christ,  Ioc.  cit. 

As  in  all  relatives,  the  rachis  is  winged  toward  the  apex  of 
the  frond.  The  real  segments — that  is,  the  ultimate  divisions 
of  the  frond,  containing  a  single  vein — are  not  more  than  1  mm 
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wide ;  the  dissection  is  imperfect,  so  that  there  are  uncut  central 
areas  of  the  pinnae,  2  mm  or  more  wide,  where  two  or  more 
veins  run  nearly  parallel.  The  cell  walls  are  irregular  and 
slightly  irregularly  thickened  where  they  come  to  the  surface, 
but  there  is  nowhere  any  appearance  of  regular  teeth.  The 
involucres  are  cleft  more  or  less  halfway  down,  the  base  of  the 
tube  ornate  with  a  few  hairs  and  stouter  hairlike  outgrowths 
consisting  of  two  or  three  rows  of  cells,  lips  broadly  rounded, 
denticulate. 

Luzon,  Pampanga  Province,  Mount  Arayat,  Loher  8A9  (ident. 
by  Christ  as  H.  multifidum),  Merrill  8927  (cotype  in  Phil.  Nat. 
Herb.),  Bur.  Set.  22UUU  Ramos:  Laguna  Province,  Mount  Maqui- 
ling,  Bur.  Sci.  1S7S1  Ramos.     Endemic  in  central  Luzon. 

1«.  HYMENOPHYLLUM   RAMOSII   Copeland   sp.   hoy.    Plate   9,    figs.    4   to   6. 

Rhizomate  late  repente,  0.6  mm  crasso,  glabrescente ;  stipite 
ca.  5  cm  alto,  0.6  mm  crasso,  rigido,  nudo,  fusco-nigro,  sursum 
angustissime  alato;  fronde  deltoideo-orbiculari,  6  cm  longa  et 
lata,  basi  quadripinnatifida,  glabra,  fusca,  rhachi  angustissime 
alata;  pinnis  tandem  latissimis  deinde  imbricatis,  infimis  3  ad  4 
cm  longis,  2  ad  3  cm  latis,  rhachibus  aequi-anguste  alatis;  seg- 
ments 3  ad  5  mm  longis,  ca.  0.7  mm  latis,  remote  argute  serru- 
latis,  nee  crispis  nee  undulatis;  cellulis  nullibi  elongatis,  parie- 
tibus  rectis  modo  incrassatis  minute  vittatis,  rarius  dentibus 
brevibus  latisque  ornatis ;  soris  plerisque  ad  pinnulas  II  infimas 
non  abbreviatas  terminalibus,  basi  vix  immersis,  involucro  ca 
1  mm  longo  latoque,  fere  ad  basin  fisso,  nudo,  labiis  apice  rotun- 
datis,  aut  denticulatis,  aut  apiculatis,  aut  integris,  receptaculo 
crasso-clavato,  incluso. 

Mindanao,  Bukidnon  Province,  Mount  Lipa,  altitude  2,000  m, 
on  mossy  trunks,  Bur.  Sci.  88550  Ramos  and  Edano  (type  in 
Phil.  Nat.  Herb.). 

A  very  distinct  species,  distributed  as  H.  serrulatum,  to  which 
(H.  Meyenianum)  it  probably  has  some  remote  affinity,  agreeing 
in  color  and  serrulation.  It  is  a  pleasure  to  dedicate  another 
species  to  Maximo  Ramos,  who  lost  his  life  in  Mindanao  after 
three  decades  of  zealous  collecting. 

17.  HYMENOPHYLLUM  HOLOCHILUM   (van  den  Bosch)   Christensen.     Plate  14. 

Bymenophyllum  holochilum  (van  den  Bosch)  Christensen,  Index 
(1905)  226,  362. 

Didymoglossum  holochilum  van  den  Bosch,  Plant.  Jungh.  1  (1856) 
561. 

Leptocionium  holochilum  van  den  Bosch,  Synopsis  (1859)  43,  Hy- 
men. Javan.  (1861)  44,  pi.  81*. 
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Didymoglossum  affine  van  den  Bosch,  PL  Jungh.  (1856)  562  (not 

seen). 
Leptocionium  affine  van  den  Bosch,  Synopsis  43,  Hymen.  Javan. 

45,  pi  35. 
Hymenophyllum  affine  Raciborski,  Pterid.   Buitenzorg   (1898)    20, 

non  Brack.   (1854). 
Hymenophyllum  Boschii  Rosenstock,  Bull.  Jard.  Bot  Buitenzorg 

II  No.  11   (1911)  24. 
Hymenophyllum  hamuliferum  v.  A.  van  Rosenburgh,  Bull.  Jard. 

Bot.  Buitenzorg  II  No.  28  (1918)  29. 
Hymenophyllum  Kurzii  Prantl,  Hymen.   (1875)   54. 
Hymenophyllum  lingganum  v.  A.  van  Rosenburgh,  Bull.  Jard.  Bot. 

Buitenzorg  III  5    (1922)    208. 

Fronde  suboblongo-lanceolata  bipinnatifida,  laciniis  primariis  latiuscule 
ovatis  secundariisque  furcatis  simplicibusque  subcontiguis  erecto-patulis; 
lacinulis  latis  subelongatis  planiusculis  denticulatis,  denticulis  brevibus  re- 
motis,  e  cellulis  pellucidis  magnis  regularibus  elongatis  acutangulis  glo- 
buloso-viridibus  contexta,  rhachi  hirsata  inferne  subobsolete  marginata, 
soris  immersis  lanceolatis,  tubo  conico  late  marginato  glabro,  labiis  subin- 
tegris  tubum  aequantibus,  stipite  s.  terete  s.  obsolete  alato  subhirsuto  fronde 
usque  dimidio  breviore. 

Hab.  ad  truncos  muscosos  Javae;  Herb.  Al.  Braun;  in  m.  Salak,  Coll. 
I  N.  365  a  x  (in  Herb.  Franquev.),  Coll  I  N.  215,  Zollinger. 

Rhizoma  setaceum  horizontale  ramosum  parce  hirsutum;  stipes  3  fere 
centim.  longus  s.  teres,  s.  angustissime  alato-marginatus  tenuiter  paleaceo- 
hirsutus;  frons  4-6  centim.  longa,  11-2  lata  tenera  membranacea  diaphana 
viridi-olivacea  lanceolata  vel  oblongo-lanceolata  bipinnatifida,  laciniis  pri- 
mariis erecto-patulis  subaequidistantibus  contiguis  e  basi  cuneata  plus  mi- 
nusve  late  ovatis,  secundariis,  inferioribus  1-  rarius  2-furcatis,  simplicibus 
furcatisve  contiguis  vel  remotiusculis,  lacinulis  late  linearibus  parumper 
elongatis  planiusculis,  margine  leviter  undulatis  sinuato-denticulatis,  denti- 
culis remotis  inaequalibus  latis  brevibus  obtusis,  apice  rotundatis  retusisve; 
sori  maximi  in  laciniis  primariis  axillares,  in  lacinula  valde  abbreviata 
immersi  lanceolati,  tubo  late  marginato  conico  glabro,  labiis  tubum  longi- 
tudine  aequantibus  integris  leviterve  antice  repandis,  receptaculo  setaceo 
tandem  exserto?;  rhachis  superne  latius,  inferne  s.  anguste  s.  obsolete 
marginata  venaeque  et  venulae  validiusculae  strictae;  cellulae  tenerae 
pellucidae  magnae  subaequales  regulares  elongato-hexaedrae  acutangulae, 
parietibus  hyalinis  rectis  parum  incrassatis,  interaneis  diffusis  globulosis, 
globulis  parvis  viridibus;  marginales  minores  subconformes  pariete  exte- 
riore  hie  illic  indistincte  et  minute  crenulato. 

— Van  den  Bosch,  Hymen.  Javan. 

The  essential  distinctive  features  of  Leptocionium  affine  were 
"parietibus  diaphanis  flexuoso-crenatis  incrassatis,"  and  "labiis 
tubo  3-plo  brevioribus  rotundato-triangularibus  antice  acute  den- 
ticulatis."  Both  had  the  base  of  the  tube  ornamented  by  a  band 
of  longitudinal  ridges  or  crests,  and  in  most  recent  literature 
this  has  been  the  most  emphasized  feature  of  the  species. 
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A  small  fern,  with  filamentous,  glabrescent,  mostly  or  wholly 
terete  stipe,  and  rachis  usually  terete  near  the  base,  and  with 
an  entire  wing  in  the  upper  part  of  the  frond;  frond  plane  or 
practically  so;  lacinise  serrate  but  with  teeth  less  developed 
than  those  of  H.  denticulaturn.  Construing  the  two  species  of 
van  den  Bosch  as  one,  it  has  a  considerable  range  in  speciali- 
zation of  walls,  but  not  as  much  as  his  figures  of  H.  holochilum 
would  make  one  expect.  A  mere  glance  at  his  fragments  shows 
that  the  perfectly  smooth  and  even  thin  walls  shown  by  figs.  6 
to  9  of  his  plate  34  do  not  exist.  The  "parum  incrassatis"  of 
his  text  is  more  suggestive.  They  are  somewhat  nodulose-thick- 
ened in  median  optical  section,  and  are  more  (but  discontin- 
uously)  thickened,  and  more  or  less  wavy,  at  the  surface.  In 
a  few  places,  toothing  is  evident.  I  have  nowhere  detected  teeth 
on  the  marginal  wall.  Although  feebly  developed,  this  modi- 
fication of  the  wall  is  of  the  type  better  developed  in  the  com- 
moner "L.  afiine" — H.  Boschii.  The  range  in  variation  of 
development  of  thickening  and  irregularity  is  just  about  the 
same  found  in  H.  Meyenianum. 

Perfectly  authentic  H.  holochilum — that  is,  named  by  van  den 
Bosch  in  distinction  to  his  L.  affine — exists  on  only  two  sheets, 
of  which  one  bears  only  sterile  fragments,  and  the  other  (ex 
Herb.  Hasskarl)  no  well-developed  sorus;  what  I  find  are  medio- 
cres  at  most,  not  maximi.  In  fact,  I  find  in  no  herbarium  (except 
for  another  Hasskarl  sheet  in  Herb.  Ludg.-Bat.)  another  speci- 
men perfectly  matching  these  in  feeble  differentiation  of  walls 
and  in  supposed  sorus  characters.  The  sori  of  what  I  call  H. 
holochilum  are  in  general  not  large.  The  involucre  is  cleft  one- 
third  to  one-half  of  the  way  down  or  a  little  farther.  The  much 
emphasized  ribs  on  the  base  of  the  tube  can  usually  be  detected 
on  the  dorsal  surface  only,  the  side  of  the  frond  somewhat  hairy 
when  immature.  They  are  homologous  with  the  crests  of  H. 
denticulaturn.  On  one  authentic  sheet  I  find  one  of  them  free 
and  bent  at  the  upper  end — becoming  a  tooth.  And  on  two 
Papuan  specimens  I  find  them  replaced  by  hairs,  so  closely  ap- 
pressed  that  only  very  careful  study  revealed  the  difference. 
The  lips  are  more  often  entire  than  denticulate;  thus  they 
represent  typical  H.  holochilum.  But  almost  all  specimens  have 
the  cell  walls  of  L.  affine.  Rosenstock  referred  specimens  from 
Borneo  and  Sumatra  with  entire  lips  to  H.  Boschii  var.  eury- 
glossa.  The  receptacle  is  normally  exserted.  A  form  with 
acute  lips  and  exserted  receptacle  was  called  var.  subgenuinum 
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by  van  Alderwerelt,  Bull.  Jard.  Bot.  Buitenzorg  II  No.  20  (1915) 
19. 

For  fifty  years  H.  holochilum  was  regarded  as  endemic  in 
Java.  More  recently  it  has  been  reported  repeatedly  from 
Borneo,  Sumatra,  the  Peninsula,  and  Papua.  Within  the  limits 
of  variation  of  walls  and  lips  already  described,  it  is  a  well- 
defined  species  in  Java.  Bilnnemeyer  2057  from  Banca,  the 
type  collection  of  H.  hamuliferum,  amply  represented  in  Herb. 
Ludg.-Bat.,  matches  Javan  material  perfectly.  Bamler  (Ros. 
Fit.  novoguin.)  208  from  Papua  is  typical  except  for  the  hairs 
already  mentioned.  His  208a,  var.  minor  Rosenstock,  is  sterile 
in  our  material,  and  therefore  strikes  me  as  a  juvenile  form. 
Schlechter  167 AS  has  the  internal  structure  of  L.  affine,  but  the 
base  of  the  involucre  bears  again  some  hairs  but  no  ribs,  and 
the  lips  are  elongate,  acute,  and  deeply  toothed.  Drs.  v.  Leeu- 
wen  9806,  99  b2,  and  10229,  unlike  one  another,  may  all  be  H. 
holochilum,  but  are  notably  hairy,  short-stipitate,  black,  and 
finely  divided. 

Of  Bornean  specimens,  Topping  1707  and  1729,  and  Clemens 
512H  and  51397,  all  from  Kinabalu,  have  some  teeth  on  the 
wing  of  the  rachis,  the  lips  entire.  Elmer  21S26  has  minute 
sori,  without  ribs.  From  Sumatra,  Lorzing  6607  is  most  nearly 
typical,  but  has  very  small  sori  and  a  very  narrow  wing. 
Winkler  (Ros.,  Fil.  Sumat.)  208  in  Phil.  Nat.  Herb,  has  the 
marginal  teeth  of  H.  denticulatum;  in  Herb.  Univ.  Calif,  it  is 
typical  except  for  small  sori.  Posthumus  785  is  hairy  and  dark. 
Other  Sumatra  specimens,  and  all  I  have  seen  from  the  Penin- 
sula, belong  rather  to  the  group  or  species  of  H.  edentulum. 

A  cotype  of  H .  lingganum  is  in  the  Herb.  Ludg.-Bat.  It  is  de- 
scribed by  van  Alderwerelt,  but  I  find  no  satisfactory  distinction 
from  H.  holochilum — as  H.  Boschii — unless  it  be  that  the  ser- 
rulation  is  less  evident.  The  structure  and  the  sori  match  that 
form  very  well.  The  internal  walls  are  toothed  at  the  surface, 
but  less  thickened  as  a  whole  than  those  characteristic  of  the 
edentulum  group. 

Specimens:  Java,  Hasskarl,  Raciborski,  Fleischer  21,  Palmer 
and  Bryant  816,  b81,  518,  Bakh  van  den  Brink  U90B,  5878, 
7088,  v.  Steenis  2791. 

Hymenophyllum  holochilum  is  probably  more  nearly  related 
to  H.  denticulatum  than  to  any  other  of  the  better-known  species 
with  more  ample  fronds.  It  is  still  more  nearly  related  to  a 
plastic  group  of  inconspicuous  small  ferns,  with  well  towards  as 
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many  specific  names  as  named  specimens,  characterized  by  size, 
form,  and  structure,  but  unstable  in  margin  and  fructification, 
sharing  the  characters  of  Trichomanes  and  Hymenophyllum, 
and  not  really  at  home  in  either  genus.  The  group  ranges  from 
the  Mascarenes  (H.  ricciaefolium)  to  Assam  (?),  Luzon,  and 
Papua.  In  its  absence  of  constant  specific  characters,  the  group 
is  altogether  like  Taschneria  in  Trichomanes. 

Hymenophyllum  holochilum  is  probably  the  only  Javan  repre- 
sentative of  this  group.  Hymenophyllum  Kurzii  Prantl  has 
never  been  described  so  that  it  might  be  recognized  with  any 
confidence.  It  seems  to  have  been  meant  to  be  distinguished 
by  apical  sori;  and  as  this  feature  is  not  diagnostic,  I  presume 
that  it  is  a  chance  or  edaphic  form  of  H.  holochilum.  Specimens 
are  in  the  Munich  Herbarium. 

17a.  HYMENOPHYLLUM  RUFIFOLIUM  v.  A.  van  Roseitbnrgh. 

Hymenophyllum  rufifolium  v.  A.  van  Rosenburgh,  Bull.  Jard.  Bot. 
Buitenzorg  II  No.  28  (1918)  28. 

From  Sumatra,  typified  by  Bunnemeyer  925,  not  seen.  The 
author  does  not  compare  this  with  any  other  species,  but  the 
description  suggests  resemblance  to  H.  holochilum.  Frond  3  to 
5  cm  long;  rachis  winged  in  the  upper  part  only,  segments  ap- 
parently few,  0.5  to  1  mm  wide,  remotely  serrate  with  long  teeth ; 
involucre  narrowly  obovate,  lips  fimbriate-dentate. 

17b.  HYMENOPHYLLUM  RUFIFRONS   r.   A.  Tan  Rosenburgh. 

Hymenophyllum  rufifrons  v.  A.  van  Rosenburgh,  Bull.  Jard.  Bot, 
Buitenzorg  II  No.  28  (1918)  28. 

This  is  from  Sumatra,  described  as  very  near  "H.  serrulatum," 
and  based  on  Brooks  295  /  S,  which  I  have  not  seen.  The  base 
of  the  involucre  is  described  as  "extus  minutissime  glandulosa ;" 
and  the  valves  as  "apiee  obtuso  gracillime  eroso-serrulatis," 
which  distinguish  it  very  sufficiently  from  H.  Meyenianum  and 
H.  Bakeri.  It  is  larger  than  H.  holochilum — up  to  15  cm  in 
length  of  frond. 

Apparently  related  to  H.  holochilum  are  the  following  six  de- 
scribed species  from  New  Guinea  of  which  I  have  seen  no  authen- 
tic specimen : 

17c.  HYMENOPHYLLUM  ELBERTI  Rosenstock. 

H.  Elberti  Rosenstock,  Meded.  Rijks  Herb.  Leyden  No.  14  (1912) 
31. 

Stipe  2.5  to  3  cm  long;  lamina  5  to  6  by  1.5  to  2.5  cm,  brown, 
naked  except  for  costse  and  veins;  pinnse  deeply  pinnatifid; 
segments  linear,  the  basal  ones  forked,  acutely  dentate;  rachis 
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narrowly  winged,  sparsely  hairy  with  "flavidis"  hairs;  sori  near 
apex,  involucre  cut  halfway  down,  lips  subtriangular,  obtuse, 
entire,  receptacle  long-exserted.  Grundler  2312.  Nothing  in 
the  description  distinguishes  it  from  H.  holochilurn. 

17d.  HYMENOPHYLLUM  BREVIDENS  t.  A.  van  Rosenburgh. 

H.  brevidens  v.  A.  van  Rosenburgh,  Bull.  Jard.  Bot.  Buitenzorg 
II  No.  7  (1912)   20. 

Leptocionium. — H.  holochilo  C.  Chr.  (forma  typica)  affine  sed  stipites 
longiores,  crassiores,  decidue  longe  f errugineo-pilosi ;  frondes  majores,  ova- 
tae,  ca  12  cm  longae,  ca  9  cm  latae,  4-5-pinnatae,  rachidibus  omnibus  alatis 
et  subtus  decidue  longe  ferrugineo-pilosis,  segmentis  ultimis  numerosis,  ca 
i  mm  latis,  margine  non  vel  vix  crispatis,  remote  brevi-serrulatis ;  sori  in 
pinnulis  subaxillares,  indusio  oblongo,  2-marginato,  basi  longitudinaliter 
cristato,  lobis  subtriangularibus,  integerrimis  vel  obsolete  repandis. 

New  Guinea  (Johannes-Keyts  Mountains,  le  Cocq  d'Armandville  No. 
238). — V.  A.  van  Rosenburgh,  loc.  cit. 

ITe.  HYMENOPHYLLUM  TORRICELLIANUM  v.  A.  van  Rosenburgh. 

H.  torricellianum  v.  A.  VAN  ROSENBURGH,  Bull.  Jard.  Bot.  Buiten- 
zorg  II  No.  11  (1913)   14. 

Like  H.  brevidens  in  size  and  dissection.  The  differences  are 
that  it  has  longer,  and  acutely  serrate  segments ;  it  is  said  also 
to  be  less  freely  soriferous  and  to  have  an  extruded  receptacle, 
but  one  need  not  doubt  that  that  of  H.  brevidens  is  normally 
extruded.     The  type  is  Schlechter  14548. 

17f.  HYMENOPHYLLUM  ELLIPTICOSORUM  t.  A.  ran  Rosenburgh. 

H.  ellipticosorum  v.  A.  van  Rosenburgh,  Nova  Guinea  14  (1924) 
27. 

Stipe  2  to  3  cm  long,  narrowly  winged ;  fronds  3  to  6  cm  long, 
1.5  to  2.5  cm  wide,  "glabrae"  (but  "stipitibus,  rachidibus,  costis, 
costulis  venisque  pilosis"),  subtripinnatifid ;  segments  7.5  to  10 
mm  long,  1.5  to  2  mm  wide,  serrate  with  oblique,  longish,  short- 
subulate  teeth;  sori  "majusculi,"  involucre  two-thirds  cleft,  base 
of  tube  hairy  on  the  back,  valves  irregularly  subdenticulate. 
Type :  Lam  1469,  Indenburg  River,  altitude  1,420  m. 

17*.  HYMENOPHYLLUM  NUTANTIFOLIUM  v.  A.  van  Rosenburgh. 

H.  nutantifolium  v.  A.  van  Rosenburgh,  Nova  Guinea  14  (1924) 
27.  ;■;•£] 

Stipe  4  to  6  cm  long,  black,  naked  or  becoming  so,  sparsely 
rough;  fronds  7.5  to  10  cm  long,  6  to  7  cm  broad,  triangular 
or  ovate,  subquadripinnatifid,  rachis  winged,  glabrous  or  gla- 
brescent,  wing  entire ;  segments  up  to  5  mm  long,  0.75  to  1  mm 
wide,  short-serrulate  or  in  places  subentire;  "indusium  majus- 
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culum,"  one-third  cleft,  the  back  of  the  tube  with  0  to  4  crests 
which  may  in  part  be  dentiform,  valves  denticulate.  Type  Lam 
1470,  Doorman  Summit,  altitude  1,420  m. 

Antedating  the  preceding  five  names,  perhaps  identical  with 
one  of  them,  but  without  a  description  sufficient  to  warrant 
an  opinion. 

17k.  HYMENOPHYLLUM  PEDICULARIFOLIUM  Cesati. 

Hymenophyllum  pediculari folium  Cesati,  Bend.  Accad.  Sci.  Napoli 
16  (1877)  24,  28;  Baker,  Ann.  of  Bot.  5   (1891)   193. 

Spherocionium,  H.  asplenioidi  proximum,  a  quo  differt:  fronde  subses- 
?ili,  undulata  s.  crispula,  supra  glabra,  subtus  costulis  ruf  o-pilosis ;  invo- 
lucris  magis  elongatis. — Cesati,  op.  cit.  28. 

Terra  dei  Papuas:  m.  Arf ak  ad  Hatam  (5-7000');  Juglio  1875. 

— Cesati,  op.  cit.  24. 

17L  HYMENOPHYLLUM  CINCINNATUM  Gepp. 

Hymenophyllum  cincinnatum  Gepp,  in  Gibbs,  Dutch  N.  W.  New 
Guinea   (1917)   68. 

I  have  not  seen  this  and  place  it  with  the  preceding  species 
of  doubtful  position  because  its  author  compares  it  with  H.  holo- 
chilum.     The  stipe,  as  well  as  the  rachis,  is  winged  throughout. 

18.  HYMENOPHYLLUM  BRACHYGLOSSUM  Al.  Brann. 

Hymenophyllum  brachyglossum  Al.  Braun,  in  Kunze,  Bot.  Zeit.  5 

(1847)  227. 
Didymoglossum  Braunii  van  den  Bosch,  PL  Jungh.  1   (1856)  560. 
Leptocionium  Braunii  van  den  Bosch,  Synopsis  43 ;  Hymen.  Javan. 

43,  pi.  SS. 

Es  unterscheidet  sich  durch  kurzere  Lippen  der  Hulle,  lichtbraune  Far- 
bung  und  grossere  Durchsichtigkeit  des  stumpferen  und  meist  auch  brei- 
teren  Laubes  mit  starken  Rande. — Kunze,  loc.  cit. 

The  Herbarium  Lugduno-Batavum  contains  ten  sheets,  mostly 
sterile,  of  this  species,  of  which  the  most  recent,  so  far  as  they 
are  dated,  was  collected  in  1861;  most  of  them  were  identified 
by  van  den  Bosch  and  they  do  not  necessarily  represent  nearly 
ten  distinct  collections.  The  Gray  Herbarium  contains  one 
(sterile)  specimen,  mounted  as  H.  denticulatum,  with  hardly 
legible  data,  apparently  collected  on  Mount  Gedeh  in  1846,  per- 
haps a  cotype;  unlike  the  Leyden  specimens,  it  has  the  rachis 
winged  throughout,  being  perhaps  juvenile. 

This  is  smaller  than  H.  denticulatum,  the  frond  3  to  5  cm 
long,  1.5  to  4  cm  wide,  bipinnatifid  with  the  secondary  divi- 
sions sometimes  forked,  not  at  all  crisped;  rhizome  and  stipe 
finely  filamentous ;  rachis  wingless  in  the  lower  part  in  all  com- 
plete Leyden  specimens,  and  the  wing  toothless  where  present 
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(as  Blume  in  error  described  that  of  H.  denticulatum) ;  seg- 
ments brown  and  without  blackish  margin  or  teeth,  teeth  long, 
mostly  of  two  rows  of  cells;  marginal  walls  mostly  toothed  on 
the  inside  ("fimbriato-crenulatis,"  van  den  Bosch),  but  in  some 
places  smooth  and  even;  internal  walls  most  variable  in  thick- 
ening, even  on  single  fronds,  in  some  places  thin,  and  only  slightly 
crenulate  at  the  surface,  in  others  closely  beset  with  short,  thick 
teeth;  involucre  cleft  one-third  to  halfway  down,  with  dorsal 
longitudinal  ribs  at  the  base  but  without  free  teeth,  the  lips 
rounded  to  subtruncate,  fimbriate;  receptacle  extruded. 

As  most  specimens  seen  are  without  fruit,  I  cannot  appraise 
the  diagnostic  value  of  the  ribs,  instead  of  teeth,  on  the  tube  of 
the  involucre.  The  partly  terete  rachis,  absence  of  teeth  on 
the  wing  where  one  is  present,  absence  of  blackening  of  margin 
and  teeth,  and  fimbriate  lips  look  like  specific  characters.  But 
a  Javan  "species,"  supposed  to  be  on  the  Gedeh,  uncollected  for 
over  seventy  years,  must  be  either  very  rare  or  else  merely  a 
variant. 

All  specimens  seen  are  from  Java.  It  has  been  reported  from 
Borneo;  but  the  Kinabalu  specimen,  Topping  1721,  to  which  I 
once  applied  this  name  is  H.  denticulatum. 

This  has  been  sufficiently  illustrated,  as  Leptocionium  Brauniu 
by  van  den  Bosch,  Hymenophyllacese  Javanicae,  pi.  33. 

19.  HYMENOPHYLLUM  DENTICULATUM  Swartz.    Plate  15. 

Hymenophyllum  denticulatum  Swartz,  Schrad,  Journ.  18002  (1801) 

100   (not  seen);  Synopsis   (1806)   148,  375. 
Trichomanes  denticulatum  PoiRET,  Lam.  Enc.  8   (1808)  75;  Blume, 

Enum.  226. 
Didymoglossum  denticulatum  Hasskarl,  Obs.  Bot.  2   (1857)   16. 
Leptocionium  denticulatum  van  den  Bosch,  Synopsis   (1859)   42; 

Hymen.  Javan.  39,  pi.  29. 
Hymenophyllum    dichotomum    Cavanilles,    Descr.     (1802)     276?; 

Nees  and  Blume,  Nova  Acta  11  (1823)  127,  pi  13,  fig.  U;  Blume, 

Enum.   222. 
Hymenophyllum  humile  Nees  and  Blume,  Nova  Acta   11    (1823) 

125,  pi  18,  fig.  3. 
Trichomanes  Neesii  Blume,  Enum.    (1828)   226. 
Didymoglossum  Neesii  Presl,  Hymen.  (1843)  115. 
Hymenophyllum  Neesii  Hooker,  Sp.  Fil.  1   (1843)  99. 
Leptocionium  Neesii  VAN  DEN  Bosch,  Synopsis  43,  Hymen.  Javan. 

40,  pi  30. 
Trichomanes  aculeatum  J.   Smith,  Journ.  of  Bot.  3    (1841)    417, 

nomen,  non  Swartz  (1788). 
Didymoglossum  aculeatum  VAN  den  Bosch,  PL  Jungh.  (1856)  559. 
Leptocionium  aculeatum  van  den  Bosch,  Synopsis  43,  Hymen.  Ja- 
van. 41,  pi,  31. 
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Hymenophyllum  aculeatum  Raciborski,  Pterid.  Buit.   (1898)  21. 
Didymoglossum  ferox  Hasskarl,  Fil.  Jav.  2  (1857-8)  17. 
Hymenophyllum  subrotundum  v.  A.  van  Rosenburgh,  Bull.  Jard. 
Bot.  Buitenzorg  II  No.  20   (1915)   19. 

Frond.  3-pinnatifidis  ovatis,  pinnis  dichotomis  pinnulisque  decurrentibus, 
laciniis  linearibus  obtusiusculis  sinuato-denticulatis;  soris  supraaxillaribus. 
Java. — Swartz,  Synopsis  148. 

Habitat  in  Java.     Thunberg. 

Filix  subspithamea. 

Stipites  e  surculo  repente,  subcapillares,  teretes,  laxi  glabri. 

Frondes  ovatae  1.  oblongae  acutiusculae  1.  obtusae,  3-pinnatifidae,  gla- 
brae, fusco-virides,  siccae  fusco-brunneae. 

Rachis  flexuosa,  submarginata,  praecipue  versus  apicem  frondis. 

Pinnae  alternae,  ovatae  dichotome  subdivisae,  patentes,  pollicares,  de- 
currentes,  ut  et 

Pinnulae  pariter  alternae,  divisae  in  lacinias  lineares  obtusas  1.  emar- 
ginatas,  margine  sinuato  repando-denticulatas. 

Denticuli  nudo  oculo  subsetacei  acuti,  molliusculi  nee  rigidi. 

Fructificationes  supra  axillas  pinnarvm  terminalium  solitariae,  oblongae, 
erectae. 

Indusia  erecta,  valvulis  in  cylindrum  conniventibus. 

H.  dichotomum,  Cav.  prael.  1800,  n.  668.  huic  simile,  sed  differt;  pin- 
nulis  distinctioribus  laciniis  angustioribus  margine  magis  flexuoso  undu- 
lato,  dentieulis  subspinulosis  remotioribus,  fructificationibus  majoribus. 

— Swartz,  Synopsis  375. 

Rhizome  and  stipe  wiry,  hairy  to  glabrescent;  a  common  size 
of  well-developed  frond  is  7  cm  long,  4  cm  wide,  on  a  stipe  2.5 
cm  long,  the  range  upward  being  to  about  10  cm  long,  lanceo- 
late to  ovate,  usually  with  a  broad  base,  the  commonest  degree 
of  dissection  being  bipinnatifid  with  the  larger  pinnules  forked ; 
rachis  usually  winged  throughout  and  the  wing  sometimes  run- 
ning to  the  base  of  the  stipe,  everywhere  sharply  toothed ;  frond 
plane,  undulate,  or  slightly  to  very  much  crisped.  An  irregular 
marginal  band,  including  the  teeth,  is  almost  always  dark  or 
even  black. 

There  is  great  irregularity  in  the  thickening  of  the  walls, 
which  is  of  the  same  type  as  in  H.  Meyenianum  and  H.  holochi- 
lum,  but  in  general  less  pronounced  than  in  H.  serrulatum  and 
H.  edentulum.  In  median  focal  plane,  the  internal  walls  are 
usually  thin  and  more  or  less  straight;  less  commonly,  they  ap- 
pear nodulose-thickened,  indicating  that  these  walls  are  broadly, 
not  deeply,  pitted,  Where  they  meet  the  superficial  walls,  the 
internal  walls  may  remain  thin,  but  there  they  are  usually  finely 
wavy,  and  very  generally  they  are  more  or  less  thickened,  with 
more  or  less  development  of  short,  stout  teeth.  This  is  prac- 
tically never  uniform  in  all  mature  parts  of  a  single  frond,  and 


64<x-2  Copeland:  Hymenophyllum  43 

the  prevailing  degree  of  thickening  varies  of  course  from  speci- 
men to  specimen.  There  seems  to  be  some  correlation  between 
thickening  and  crispiness,  but  I  detect  none  between  thickening 
and  size  or  number  of  marginal  teeth. 

The  involucres  are  cleft  more  or  less  halfway  down.  I  find 
no  correlation  between  depth  of  cutting  and  any  other  character. 
The  tube  is  always  beset  with  teeth  or  spinelike  outgrowths; 
this  development  varies  from  feeble  to  fairly  bizarre;  it  is  im- 
perfectly correlated  with  crispiness  of  frond.  A  few  teeth  can 
rarely  be  detected  on  the  backs  of  the  lips.  The  margin  of  the 
lips  is  always  toothed  at  the  ends,  sometimes  on  the  sides.  De- 
velopment in  this  respect  varies  from  no  more  than  three  small 
teeth  at  the  tip  to  a  beautiful,  even  fringe  of  long  ones.  It  is 
not  correlated  with  crispiness. 

I  combine  here  three  "species"  which  it  has  become  customary 
to  regard  as  distinct,  H.  denticulatum,  H.  Neesii,  and  H.  acu- 
leatum. Hymenophyllum  Neesii  was  described  by  Blume  (as 
Trichomanes) ,  Enum.  226,  immediately  preceding  his  T.  denti- 
culatum. The  descriptions  are  mostly  literally  parallel,  and  the 
only  clear-cut  difference  is  that  the  rachis  of  the  former  is  de- 
scribed as  undulate-spinulose,  of  the  latter  as  "superne  alata 
integerrina,"  which  is  not  true  of  his  own  specimens  in  Herb- 
arium Lugduno-Batavum,  or  of  any  specimen  which  I  recog- 
nize as  this  species.  The  wing  is  toothed  throughout,  and  it 
is  only  on  a  very  few  exceptionally  lax  specimens  that  I  fail 
to  find  it  and  its  teeth  down  to  the  base  of  the  frond. 

Not  knowing  H.  denticulatum  (Sp.  Fil.  101),  Hooker  (Sp.  Fil. 
99)  combined  with  H.  Neesii  (which  he  may  have  known  only 
by  the  figure  of  Nees  and  Blume)  the  Philippine  plant,  Cuming 
146,  which  J.  Smith  had  called  Trichomanes  aculeatum.  In  this, 
his  only  follower  seems  to  have  been  his  disciple,  Baker,  Syn. 
Fil.  71.  Trichomanes  aculeatum  was  a  synonym,  not  subject 
to  transfer.  Hymenophyllum  aculeatum  is  thus  invalidated  as 
a  name.  But  in  this  case  I  agree  with  Hooker,  that  Cuming 
146  is  H.  Neesii;  and  thus  it  is  H.  denticulatum.  Other  dis- 
tinctions were  introduced  by  van  den  Bosch.  Thus  H.  Neesii 
was  distinguished  from  the  other  two  by  having  teeth  on  the 
back  of  the  valves,  as  well  as  on  the  base  of  the  involucre;  I 
cannot  see  them  on  all  specimens  he  called  H.  Neesii. 

I  believe  that  the  general  opinion  has  been  that  H.  denticulatum 
was  less  crisped  and  less  showily  toothed  than  H.  Neesii,  while 
H.  aculeatum  should  be  the  most  crisped  and  toothed  of  the 
three.    This  may  serve  to  distinguish  them  as  typical  forms; 
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but  in  every  respect  they  intergrade,  and  there  is  no  constant 
parallelism  between  the  several  criteria  which  have  been  held 
up  as  specifically  distinctive.  All  forms  are  present  in  Java  and 
in  the  Philippines ;  they  intergrade  in  both  lands ;  and  it  is  my 
impression  that  the  several  forms  are  more  directly  related  to 
the  others  in  either  one  land  than  to  the  similar  forms  in  the 
other.  Therefore,  I  am  constrained  to  regard  them  as  a  single 
species.  It  is  not  equally  clear  that  I  ought  not  to  include  also 
H.  acanthoides. 

I  accept  without  question  the  statement  of  Christensen,  Index 
Suppl.  3:  114,  that  H.  dichotomum  came  from  the  Philippines, 
not,  as  published,  from  Chile.  It  is  probably  H.  Neesii.  I  have 
already  copied  the  comment  of  Swartz,  who  remains  still  the 
best  authority  on  many  of  Cavanilles's  plants.  As  a  name,  H. 
dichotomum  has  priority  over  IL  Neesii  but  not  over  H.  den- 
ticulatum. 

Hymenophyllum  ferox  Hasskarl  is  described  as  quite  typical 
L.  Neesii,  and  was  found  on  Mount  Gedeh  where  H.  denticulatum 
in  various  forms  is  common.  I  find  no  specimen  bearing  the 
name  ferox,  but  the  Herb.  Lugd.-Bat.  contains  perfect  evidence 
that  Hasskarl  did  not  know  H.  denticulatum,  in  the  form  of  two 
sheets  of  it  collected  later  (1858),  one  labeled  by  him  Hymeno- 
phyllum?, and  the  other  Trichomanes?. 

Hymenophyllum  subrotundum  was  described  as  "Hymeno- 
phyllo  affini  Rac.  (non  Brack.)  affine."  I  have  not  seen  the 
original  collection;  but  Posthumus  1082  his,  so  determined  by 
the  collector,  in  Herb.  Lugd.-Bat.,  fits  the  description  and  in 
my  opinion  consists  of  young  (not  stunted)  plants  of  H. 
denticulatum. 

Range:  Java  to  Ceylon,  Assam,  Luzon,  and  Fiji. 

Specimens:  Java,  Thunberg,  fragment  in  Herb.  Lugd.-Bat, 
Blume,  in  same  herbarium  as  T.  denticulatum  and  T.  Neesii, 
Reinwardt,  Korthals,  Zollinger,  Hasskarl,  Junghuhn,  Boerlage, 
Raciborski,  Mousset  (Ros.  Fil.  Jav.  Or.  56),  Bakh  van  den  Brink 
2386,  2894,  2606,  8886,  8869,  6150,  6500,  6968,  6964,  7040,  Ger- 
kens,  Winckel  1309B,  1489B,  Palmer  and  Bryant  859,  409,  46 4 f 
577,  588,  600,  Buysman  Herb.  Anal.  46,  198,  v.  Leeuwen  10966. 
Sumatra,  Herb.  Weiss  in  Herb.  Lugd.-Bat,  Bartlett  7979,  8477, 
8482,  Winkler,  Yates  2486.  BORNEO,  Topping  1721, 1881,  Elmer 
20681,  Clemens  11042,  50891,  51118,  Winkler  2358,  3029.  Ma- 
lay Peninsula,  Maingay  1739,  Scortechini  502,  Henderson  Sing. 
No.  21671,  22092,  Burkill  and  Holttum  8415,  Holttum  9553, 
16713,  20596,  Nur  17400.     CEYLON,   Wall  1004,  Beckett  202, 
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Thwaites  C.  P.  2984.  Assam.  Mann.  Hainan,  Eryl  Smith  1404. 
Indo-China,  Petelot  3328.  Philippines,  Cuming  146,  Bracken- 
ridge,  Loher  1196,  Whitford  442,  795,  971,  Merrill  3231,  6058, 
6071,  Williams  462,  Copeland  209,  Topping  819,  Elmer  7034,  7976, 
Bolster  268,  F.  B.  16910,  19132,  Bur.  Sci.  9461,  13438,  13566 
19385,  23445,  29263,  29746,  30771,  30841,  31314,  33265,  40616, 
41584,  41904,  48564,  77982,  79633,  80144.  Formosa,  Sasaki. 
Bali,  Sarip  (Exp.  Maier)  327,  404,  484.  New  Guinea,  Bander 
(Ros.  Fit.  novog.)  193,  v.  Leemven  9193  (with  opaque  cell  con- 
tents).    FIJI,  Parks  20007,  20191,  20204. 

10.  HYMENOPHYLLUM  HOSEI  Copeland.     Plate  16. 

Hymenophyllum  Hosei  Copeland,  Philip.  Journ.  Sci.  §  C  12  (1917) 
46;  Christensen,  Mitt.  Inst.  Bot.  Hamburg  7   (1928)   143. 

Leptocionium  lamina  plana,  rhachi  late  alata;  rhizomate  crasso-filiforme, 
glabrescente,  laete  fusco;  stipite  1*0  ad  17  mm  alto,  fere  ad  basin  alato; 
fronde  4  ad  5  cm  alta,  2  ad  3  cm  lata,  ovata,  bi-tri-pinnatifida,  rhachi 
nigro-fusca,  ubique  late  alata  ala  denticulis  sparsis  ornata;  pinnis  infra- 
medialibus  majoribus,  ad  alam  rhachidium  ipsarum  pinnatifidis,  pinnulis 
superioribus  simplicibus,  inferioribus  furcatis  vel  rarius  pinnatifidis  cum 
3  ad  5  segmentis;  segmentis  2  ad  3  mm  longis,  0.8  mm  latis,  obtusis,  ubique 
anguste  denticulatis,  marginibus  et  dentibus  nigrescentibus,  lamina  alibi 
fuscescente;  soris  in  segmenta  prima  acroscopica  pinnarum  superiorium 
insertis,  parte  inferiore  obconica  immersa,  receptaculo  crasso-setiforme, 
labiis  fere  aequilongo,  involucro  extus  deorsum  denticulato  vel  aspero  vel 
fere  nudo,  ca.  ad  medium  fisso,  labiis  ovatis  inconspicue  dentatis. 

Sarawak,  Mount  Trekan,  altitude  600  meters,  Hose  780,  1894-95. 

Distinguished  from  otherwise  similar  species  by  the  broad,  flat  wing  of 
the  rachis.  The  blackish  margin  is  occasionally  found  in  other  species  and 
may  not  be  a  constant  character. — Copeland,  loc.  cit. 

I  have  seen  the  type  collection  only.  Christensen  cites  two 
collections  by  Winkler  from  West  Borneo. 

A  derivative  of  H.  denticulatum,  distinguished  by  the  flat  wing 
and  nearly  smooth  involucre;  perhaps  better  reduced  to  the 
parent  species.  It  is  usual  for  H.  denticulatum  in  Borneo  to 
be  less  crisped  than  is  usual  elsewhere.  Elmer  20681,  from 
Tawao,  British  North  Borneo,  is  in  fact  plane  with  the  closely 
placed  teeth  standing  uniformly  in  the  same  plane,  but  the  back 
of  the  involucre  is  quite  ornate. 

Narrow  fronds  are  superficially  like  H.  edentulum,  but  the 
toothed  wing  shows  that  it  is  not  one  of  that  group. 

tl.  HYMENOPHYLLUM  ACANTHOIDES   (van  den  Bosch)   Rosenstock.    Plate  17. 

Hymenophyllum  acanthoides  (van  den  Bosch)  Rosenstock,  Bull. 
Jard.  Bot.  Buitenzorg  II  No.  2  (1911)  25;  Christensen,  Mitt 
Inst.  Bot.  Hamburg  7   (1928)  144. 
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Didymoglos8um  acanthoides  van  den  Bosch,  Plant.  Jungh.  1  (1856) 
16. 

Leptocionium  acanthoides  van  den  Bosch,  Synopsis  (1859)  43,  Hy- 
men. Javan.  (1861)  42,  pi  82. 

Hymenophyllum  sabinifolium  Baker,  Syn.  Fil.  (1867)  71. 

Hymenophyllum  aculeatum  et  H.  Neesii  auct.,  in  error. 

Fronde  a  cuneato  subovata  bipinnatifida,  laciniis  primariis  lanceolatis 
contiguis  patulis,  secundariis  remotis  erectis,  lacinulis  latiusculis  elongatis 
undulatis  crispato-squarrosis  lacero-dentatis,  e  cellulis  maximis  regularibus 
valde  elongatis  subacutangulis  flexuoso-crennlatis  fuscidulis  contexta,  rha- 
chi  deorsum  angustius  alata,  soris  maximis  semiimmersis  ovatis,  tubo  ro- 
tnndato  conico  dorso,  pariter  ac  labia  tubo  aequilonga  lacero-dentata,  dorso 
aculeato,  stipit'e  apice  alato  frondem  longitudine  aeqiiante. 

— Van  den  Bosch,  Hymen.  Javan. 

Hab.  ad  truncos  muscosos  Javae;  in  m.  Gede,  v.  Gesker;  ibidem  et  in 
m.  Salak,  Coll.  I.  N.  562  (in  Herb.  Franquev.),  N.  365  ax  (in  Herb. 
Sonder)  et  Coll  II  N.  72,  Zollinger. 

— Van  den  Bosch,  Hymen.  Javan.  42. 

Rhizome  and  stipe  densely  hairy,  tardily  glabrescent,  stipe 
1  to  4  cm  long,  frond  up  to  5  cm  (commonly,  about  3  cm)  long, 
deltoid  to  ovate,  tripinnatifid  with  forked  secondary  pinnules; 
rachis  winged  throughout  or  nearly  so,  and  the  wing  sometimes 
reaching  the  base  of  the  stipe,  crisped  and  toothed ;  all  divisions 
of  the  frond  about  equally  winged,  moderately  to  exceedingly 
crisped,  and  bearing  very  long  and  irregular  teeth;  internal 
walls  nodulose-thickened  in  optical  section,  more  thickened  and 
wavy  or  short-toothed  where  they  reach  the  surface ;  sori  large, 
sessile,  winged  at  the  base,  involucre  cleft  more  or  less  halfway 
down,  densely  and  irregularly  toothed  along  the  margin  and 
on  the  tube,  and  with  some  teeth  even  on  the  back  of  the  lips, 
involucre  extruded. 

This  is  intimately  related  to  H.  denticulatum.  The  v.  Gesker 
collection,  probably  to  be  regarded  as  the  type,  is  its  least  dif- 
ferentiated form,  with  suberect  pinnules,  segments  fully  2  mm 
wide  including  the  teeth,  and  an  uncut  axial  wing  1  mm  wide 
which  is  only  moderately  crisped.  A  Junghuhn  collection 
mounted  on  the  same  sheet  (Herb.  Lugd.-Bat.  No.  908,  279-482) , 
more  spreading  and  more  toothed,  better  exemplifies  the  species. 
Zollinger  890,  probably  the  type  collection  of  H.  sabinifolium,  is 
more  spreading,  with  narrower  lamina  and  more  contorted  and 
toothed.  I  illustrate  the  species  by  a  specimen  from  Sumatra 
ex  Herb.  Waitz,  mixed  with  H.  pavanicum,  Herb.  Lugd.-Bat. 
908,  279-718,  a  rather  extreme  form. 
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Specimens:  Java,  Junghuhn,  v.  Gesker,  Zollinger  890,  Bakh 
van  den  Brink  2614,  Kurz  291,  Giesenhagen  88,  Raciborski.  Su- 
matra; (subject  of  Plate  17,  collector  unknown),  Lantemann. 
Winkler-Ros.  Fil.  Sumat.  206.  Peninsula,  King's  collector  1548, 
Henderson  177 84,  18018,  Nur  11739.  Borneo,  Bur.  Sci.  981 
native  collector.  Philippines,  Merrill  6059,  Elmer  9825, 11799a, 
Weber  s.  n.,  Loher  18490,  Bur.  Sci.  9377,  10007,  12079,  16662, 
17524,  19395,  19642,  20419,  28603,  28650,  29746,  30841,  31314, 
88333,  33888,  37746,  88029,  38036,  39085,  41013,  41943,  44795, 
78696,  78701,  78702,  79798. 

It  is  reported  by  Nakai,  Bot.  Mag.  40  (1926)  242,  from  For- 
mosa, which  is  likely  to  be  correct,  as  it  is  common  at  the  north 
end  of  Luzon;  but  the  characters  by  which  Nakai  identified  it 
are  a  half -winged  stipe  and  included  receptacle,  neither  of  which 
will  serve  the  purpose.  Also,  Brause,  Bot.  Jahrb.  56  (1920)  45, 
reports  it  in  two  varietal  forms  from  New  Guinea;  I  have  not 
seen  them. 

22.  HYMENOPHYLLUM  CARDUNCULUS  Christeiwen. 

Hymenophyllum  cardunculus  Christensen,  Mitt.  Inst.  Bot.  Ham- 
burg 7    (1928)    144. 

Leptocionium  rhizomate  filiformi  repente,  pilis  claro-brunneis  sat  dense 
vestito.  Foliis  remotis,  stipitibus  ad  3.5  cm  longis,  pilis  mollibus  claro- 
brunneis  pubescentibus,  versus  apicem  anguste  alatis.  Lamina  deltoidea 
s.  ovata  s.  oblonga  s.  oblanceolata,  3-5  cm  longa,  2-3  cm  lata,  in  siccitate 
brunnea,  tripinnatisecta,  infra  ad  rachin  costasque  rufo-pilosis.  Rhachi 
costis  venisque  II  et  III  ordinis  aequaliter  alatis;  ala  parenchymatica 
vix  ultra  0.5  mm  lata  crispato-undulata  nee  plicata  laceratim  lobata,  lobis 
e  basi  triangulari  subito  in  1-3  dentes  subulatas  crispatas  contractis; 
segmentis  ultimis  remotis  saepe  divaricatis.  Soris  in  apicibus  segmenti 
basali  acroscopici,  ad  medium  valvatis,  dorso  e  basi  ad  medium  vel  ultra 
dense  spinosis,  marginibus  exterioribus  acute  dentatis,  receptaculo  breve 
exserto. 

West-Borneo:  Auf  dem  Bukit  Mehipit,  urn  500  m?  Urwald.  (Hans 
Winkler  n.  745,  10.  Dezember  1924.) — Christensen,  loc.  cit. 

Christensen  and  Holttum,  Gardens'  Bull.  7  (1934)  215,  report 
it  from  Mount  Kinabalu,  Gibbs  4020,  Holttum  25351,  Clemens 
29027. 

By  Doctor  Christensen's  courtesy,  I  have  a  type  fragment  and 
Holttum  25351.  I  have  only  to  copy  his  comment  in  the  Gar- 
dens' Bulletin:  "This  species  is  very  near  Leptocionium  acan- 

thoides  v.  d.  B ,  differing  in  the  rather  densely  reddish  pilose 

stipe  and  rachis."    It  does  not  require  separate  illustration, 
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which  would  only  show  the  much  more  abundant  hairs,  but  not 
their  reddish  color. 

23.  HYMENOPHYLLUM  KERIANUM  Watts. 

Hymenophyllum   kerianum  Watts,   Proe.   Linn.    Soc.    New   South 
Wales  39    (1915)   767,  pi.  87,  fig.  6,  not  seen. 

I  have  from  Mr.  C.  T.  White  a  part  of  the  type  collection  from 
Frenchman's  Creek,  base  of  Bellenden  Ker,  on  rocks,  W.  W. 
Watts,  and  a  recent  collection,  Brass  2172,  from  Mossman  River 
Gorge,  both  in  North  Queensland.  It  is  a  dwarf  derivative  or 
form  of  H.  denticulatum,  and  could  be  regarded  as  that  species 
if  found  in  Java.  As  long  as  the  normal  H.  denticulatum  is  un- 
known in  Australia,  H.  kerianum  may  better  be  regarded  as  a 
derived  species. 

The  stipe  is  about  1.5  cm  long,  mostly  winged;  frond  2.5  cm 
long,  1.5  to  2  cm  broad;  involucre  moderately  crested  on  the 
base  of  the  tube;  lips  very  prettily  lacerate-dentate.  The  wing 
of  the  rachis  is  moderately  crisped,  and  the  margin  everywhere 
rather  sparsely  toothed. 

24.  HYMENOPHYLLUM  MACROSORUM  v.   A.   van  Rosenburgh. 

Hymenophyllum  macrosorum  v.  A.  van  Rosenburgh,  Bull.  Jard. 
Bot.  Buitenzorg  II  No.  16   (1914)   18. 

Leptocionium. — Rhizoma  longe  repenes,  filiforme,  pilis  longis,  deciduis, 
ferrugineis  ornatum.  Stipites  spar  si,  fill  formes,  ca  1-4  cm  longi,  decidue 
pilosi,  sursum  alati.  Frondes  firmiter  membranaceae,  glabrae,  lanceolato- 
oblongae,  ca  2-8  cm  longae,  l-2£  cm  latae,  3-4-pinnatae,  rachidibus  ala- 
tis.  Pinnae  erecto-patentes,  contiguae,  sat  undulatae,  usque  ad  2  cm 
longae  et  1  cm  latae.  Segmenta  ultima  linearia,  ca  1-1  mm  lata,  margi- 
nibus  (cum  marginibus  alarum)  undulatae  (crispatae)  et  dentatae,  den- 
tibus  brevibus  vel  longi-subulatis ;  venulae  in  segmentis  ultimis  solitariae 
centralesque.  Sori  magni,  ca  3-4  mm  longi,  axillares,  in  speciminibus  mi- 
noribus  ad  pinnulas  infimas  anticas  positi,  in  speciminibus  majoribus 
magis  copiosi;  indusium  profunde  2-valvum,  basi  obconicum,  appendicibus 
longi-fimbriatis  ornatum,  valvis  semiorbicularibus  integerrimisque ;  recep- 
taculum  exsertum. 

Sumatra  (Mt  Singgalang,  C.  G.  Matthew  No.  705). 

Known  by  the  type  collection,  of  which  a  frond  is  in  the  Herba- 
rium Lugduno-Batavum.  This  has  a  filiform  stipe  2.5  cm  long, 
the  frond  7  cm  long,  2  cm  wide,  brown ;  the  rachis  and  segments 
are  rolled  in  rather  than  crisped;  undivided  segments  up  to  5 
mm  long;  marginal  teeth  many,  sometimes  remarkably  atten- 
uate; cell  walls  very  thin,  straight,  not  modified  at  the  surface. 

The  toothed  wing  of  the  rachis  and  the  ornate  tube  of  the 
involucre  suggest  affinity  to  H.  denticulatum,  but  in  other  re- 
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spects — color,  general  aspect,  cell  walls,  lips  of  involucre — it  is 
very  distinct. 

From  the  same  locality,  Mount  Singgalang,  comes  Yates  2U0, 
in  Herb.  Univ.  Calif.,  with  identical  huge  sori,  but  absolutely 
without  marginal  teeth.     Except  for  the  sori,  it  is  H.  polyanthos. 

25.  HYMENOPHYLLUM  LOBBII  Moore. 

Hymenophyllum  Lobbii  Moore,  in  van  den  Bosch,  Ned.  Kruid.  Arch. 

53  (1863)  176;  Christensen,  Gardens'  Bull.  S.  S.  7  (1934)  214. 
Trichomanes  serratulum  Baker,  Syn.  Fil.   (1867)   80. 
Hymenophyllum  subflabellatum  Cesati,  Atti  Accad.  Napoli  8  (1876) 

8. 

H.  Lobbii  Moore  in  Hb.  Hook.  Fronde  lineari  pinnata  (pinnis  anguste 
decurrentibus),  pinnis  patulis  apice  leviter  incurvis  contiguis  obcuneatis 
sive  1-2  furcatis  (quasi  2-3  fidis),  sive  pinnatifidis  (utrinque  lacinula  uni- 
ca),  lacinulis  subfastigiatis  (quasi  secundis)  anguste  linearibus  planis 
margine  serratis,  dentibus  remotis  e  basi  angusta  subulatis  elongatis,  ce- 
llulis  firmis  opacis  regularibus  hexaedris  acutangulis  leviter  elongatis,  pa- 
rietibus  tenuibus  sordide  hyalinis  rectis  vel  levissime  dentato-flexuosis, 
interaneis  diffusis  spissiusculis  grumulosis  e  viridi  olivascentibus,  margi- 
nalium  pariete  exteriore  crenulato,  rhachi  filiformi  flexuosa  (excepto  apice) 
pinnis  decurrentibus  angustissime  alata,  soris  in  fronde  apicalibus  exsertis 
parvis,  indusio  tubuloso  aequaliter  dilatato  compresso  basin  usque  bilobo, 
lobis  antice  truncato-rotundatis  inaequaliter  subulato-dentatis,  receptaculo 
setaceo  crasso  indusio  usque  2  longiore,  stipite  filiformi  terete  flexuoso  10- 
15  millim.  longo.  Rhizoma  filiforme  ramosum  pilis  fulvis  facile  detersis 
hirsutum,  frons  3-4  centim.  longa,  6-8  millim.  lata  membranacea  subopaca 
firmiuscula  rubro-fusca. 

Hab.  Ins.  Malasicae,  Th.  Lobb?  India  orientalis  (Assam),  Griffith 
(Hb.  Hook.).— Van  den  Bosch,  loc.  cit. 

T.  serratulum,  Baker,  rhizome  slender,  wide-creeping;  sL  slender,  naked, 
about  1  in.  1.;  fr.  under  h  in.  1.,  about  I  in.  br.,  oblong,  or  subrhomboidal 
in  general  outline,  pinnatifid  down  to  a  narrowly- winged  rachis;  segm. 
erecto-patent,  in  2-6  pairs,  linear,  simple  or  forked,  \  in.  1.,  under  h  in.  br., 
toothed  at  the  margin,  texture  membranaceous;  a  central  costa  only  in 
each  segment;  spurious  venules  none;  sori  1  to  2,  terminal  on  the  upper 
segments,  the  tube  exserted  or  even  stipitate,  the  mouth  slightly  two- 
lipped,  deeply  ciliated  with  sharp  linear  teeth. — Baker,  loc.  cit 

The  name  ascribed  to  Moore  is  retained  for  this  species  with  a 
grain  of  salt;  perhaps  a  whole  dose  would  be  better.  I  have  no 
reason  to  doubt  the  correctness  of  Christensen's  statement  that 
the  same  Lobb  collection  which  provides  the  name  served  also  as 
the  type  of  T.  serratulum  Baker,  and  that  Cesati's  species  is 
identical.  But  I  have  hardly  more  doubt  that  van  den  Bosch's 
description  was  based  on  the  Assam  plant,  nor  that  the  two 
plants  cited  by  him  are  distinct.  His  herbarium  contains  neither 
fragment  nor  sketches  of  Lobb's  plant.    It  does  contain  frag- 
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ments  and  sketches  of  Griffith's  Assam  plant,  and  the  description 
is  based  wholly  on  this  collection.  It  is  probably  the  Himalayan 
plant  which  I  construe  as  H .  barbatum  (H.  khasianum  Baker) . 

1  am  as  sure  as  one  can  be  without  seeing  the  Lobb  collection 
that  it  is  distinct;  as  one  item,  note  Baker's  description  of  the 
involucre  of  T.  serratulum  with  "the  mouth  slightly  two-lipped," 
and  van  den  Bosch's  "basin  usque  bilobo."  The  name  "Lobbii" 
must,  practically,  belong  to  a  Lobb  collection,  one  being  cited, 
even  with  doubt;  and  the  type  is  explicitly  in  the  Hooker  Her- 
barium. But  the  publication  under  this  name  of  the  description 
of  a  different  plant  is  dubious  validation  of  Moore's  nomen 
nudum. 

A  minute  fern,  with  finely  wiry  stipe  6  to  8  mm  long;  frond 
flabellate-pinnatifid  and  up  to  1  cm  long  and  wide,  or,  when 
better  developed,  pinnate  and  up  to  18  mm  long,  the  rachis 
terete  at  the  base,  narrowly  winged  upward,  pinnae  mostly 
forked,  or  the  basal  ones  with  two  acropetal  segments,  segments 

2  to  3  mm  long,  0.7  mm  wide,  sharply  serrate ;  cell  walls  thin 
and  in  general  straight,  marginal  ones  short-toothed  on  the 
inside,  internal  ones  mostly  wavy  and  irregularly  somewhat 
thickened  at  the  surface,  but  rarely  at  all  toothed ;  sorus  usually 
single  and  terminal,  involucre  about  1  mm  long,  wingless,  naked, 
cleft  hardly  halfway  down,  lips  rounded,  aculeate-dentate  at 
the  ends. 

Endemic  in  Borneo. 

Specimens:  Borneo,  Sarawak,  Beccari  (type  of  H.  subflabeU 
latum),  Bur.  Sci.  15U2  native  collector,  Clemens  20W8;  Mount 
Kinabalu,  Clemens  28006;  Southeast  (Dutch)  Borneo,  Winkler 
2^89. 

I  do  not  recognize  the  affinity  of  this  dwarf  to  any  better- 
developed  species. 

26.  HYMENOPHYLLUM  BLANDUM  Raciborski.    Plate  18. 

Hymenophyllum  blandum  Raciborski,  Pterid.  Buitenz.   (1898)  20. 

Rhizom  fadenformig,  bis  0.2  m.m.  dick,  sparlich  behaart.  Blattstiele 
1.5-2.5  cm.  lang,  fadenformig,  sehr  dunn.  Lamina  unregelmassig  eiformig, 
bis  1.5  cm.  breit,  bis  2  cm.  lang,  einfach  gefiedert.  Die  unteren  Blattchen 
gewohnlich  gegabelt,  oder  in  drei  Lacinien  getheilt,  sehr  kurz  gestielt,  mit 
linearen  2  m.m.  breiten,  am  Rande  gezahnten  Lacinien,  die  mittleren  Blatt- 
chen mit  verschmalerter  Basis  sitzend,  ungetheilt.  Zusammen  sind  1,  2 
bis  4  Blattchen  an  jeder  Seite  der  dunnen,  ungefliigelten  Rhachis.  Sori  bis 
1.5  m.m.  lang,  1  m.m.  breit;  Indusialklappen  gegen  die  Basis  verschmalert, 
am  Scheitel  hoch  abgerundet  und  gezahnt. 

Epiphyt  an  Baumstammen  der  mittleren  Waldzone  am  Salak.  Sehr 
dicke  und  ausgebreitete  Polster  bildend,  die  unteren  Blatter  sterben  ab,  an 
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der  Oberflache  der  Polster  vegetiren  neue.  Verwandt  mit  H.  Wilsoni.  Ob 
es  nicht  vielleicht  durch  irgend  welche  Bedingungsgangen  in  der  Entwicke- 
hmg  gehemmte  Exemplare  von  H.  affine  Bosch  sind,  vermag  ich  nicht  zu 
entscheiden.— Raciborski,  loc.  cit. 

The  type  being  presumably  in  Buitenzorg,  there  are  cotypes 
in  Herb.  Lugd.-Bat.  and  Phil.  Nat.  Herb.  There  are  two  sub- 
sequent collections  from  the  same  place  by  Bakh  van  den  Brink, 
one  of  them,  5880,  mixed  with  a  variety  of  sterile  fronds  I  do 
not  recognize  as  this  species.  Other  collections  are:  Pahang, 
Holttum  20776;  Philippines,  Bur.  Sci.  14804,  76496,  Merrill  6088 , 
6089,  Elmer  9747a,  11690,  from  southern  Luzon  and  Mindoro  to 
Mindanao.    Reported  from  Borneo  and  Sumatra. 

Rhizome,  stipe,  and  terete  rachis  are  as  slender  as  possible; 
pinnae  1  to  4  on  a  side,  the  upper  ones  connected  by  wings ;  teeth 
variable  in  length  and  attenuation  but  never  hairlike  as  on  H. 
gohorense;  cell  walls  very  thin ;  sorus  on  a  contracted  segment, 
sometimes  almost  stipitate,  involucre  narrower  than  the  normal 
pinnae,  lips  conspicuously  toothed,  receptacle,  when  full-grown 
and  unbroken,  more  than  twice  as  long  as  the  involucre. 

Not  related  to  H.  peltatum  (H.  Wilsoni).  The  suggestion  of 
affinity  to  Didymoglossum  (not  Hymenophyllum)  affine  van  den 
Bosch  is  probably  correct. 

S7.  HYMENOPHYLLUM  JOHORENSB  Holttum.     Plate  19. 

Hymenophyllum  johorense  Holttum,  Gardens'  Bull.  4   <1929)  408, 
with  fig. 

Rhizoma  tenue  repens.  Stipites  2-5  mm.  longi,  glabri.  Frondes  raro 
plus  quam  1  cm.  longae  et  1  cm.  latae;  ramuli  dichotomi  fere  regulariter; 
ramuli  tertiarii  plerumque  praesentes,  quaternati  non  visi.  Ramuli  ulti- 
mi  1.5-2  mm.  lati,  usque  ad  9  mm.  longi.  Margines  leviter  crispatae,  pilis 
simplicibus  numerosis  rufo-brunneis  deciduis  munitae.  Valvae  indusii  extra 
pilosae,  apice  rotundatae,  margine  dentatae,  dentes  pilosi,  basi  angustatae 
et  §  basin  versus  conjunctae;  receptaculum  tandem  indusium  longe  1  mm. 
superante. 

Johore:  Gunong  Belumut,  3,000  feet.  (Holttum  10755),  in  a  close  mat 
on  tree  trunk,  among  liverworts. 

Rhizome  slender  creeping.  Stipes  2-5  mm.  long,  glabrous  like  the  main 
veins.  Fronds  rarely  more  than  1  cm.  by  1  cm.;  branching  almost  equally 
dichotomous;  branches  of  third  order  usually  present,  but  of  fourth  order 
not  seen.  Ultimate  branches  1.5-2  mm.  wide,  and  up  to  9  mm.  long  in 
unequally  branched  fronds.  Edges  slightly  crisped,  bearing  numerous  sim- 
ple red-brown  hairs,  which  are  somewhat  deciduous  on  old  fronds.  Valves 
of  indusium  with  hairy  outer  surface,  rounded  above,  and  toothed,  the  teeth 
bearing  hairs  like  the  edges  of  the  frond;  narrowed  below  and  united  for 
h  of  their  length,  the  base  forming  a  conical  sheath  round  the  receptacle 
which  in  age  projects  1  mm.  beyond  the  indusium. 
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This  is  perhaps  nearest  to  H.  bomeense  Hk.,  of  which  I  have  seen  the 
type  at  Kew.  The  latter  species  differs  however  in  having  more  palmate 
fronds  with  more  slender  segments,  which  are  very  hairy,  and  the  indusial 
lips  are  much  smaller. — Holttum,  loc.  cit. 

I  illustrate  this  by  the  type,  kindly  lent  me  for  the  purpose 
by  Mr.  Holttum.  Perfectly  identical  with  it  are  three  collections 
from  the  central  Philippines:  Copeland  s.  n.,  from  the  summit 
of  Mount  Maquiling  in  1909,  misnamed  H.  subflabellatum;  Bur. 
Sci.  28468,  from  Tayabas ;  and  76554,  from  Mount  Isarog,  Cama- 
rines  Sur.  It  is  reported  from  Mount  Kinabalu,  Borneo,  by 
Holttum,  Gardens'  Bull.  7  (1934)  214.  The  paucity  of  collec- 
tions is  probably  due  less  to  rarity  than  to  the  fact  that  it  is 
inconspicuous. 

I  would  say  that  the  stipe  is  commonly  about  the  length  of 
the  lamina,  1  to  1.5  mm  long;  and  that  tertiary  segments  are 
more  often  absent.  A  striking  feature  is  that  with  age  the  dark 
color  spreads  along  the  entire  margin  from  the  hair-bearing 
teeth,  and  that  by  the  time  the  sporangia  are  mature  the  margin 
of  the  lips  of  the  involucre  is  dark  to  a  depth  of  commonly  four 
cells. 

As  to  its  affinity :  As  repeatedly  remarked,  these  minute  species 
must  be  considered  individually,  remembering  always  that  re- 
semblances which  must  result  from  reduction  are  therefore  poor 
evidence  of  affinity.  In  spite  of  this  fact,  I  am  tempted  to 
regard  this  specimen  as  "Microtrichomanes,"  and  do  place  it  in 
Meringium  chiefly  because  of  its  walls.  Christensen,  Gardens' 
Bull.  7  (1934)  214,  says  it  is  not  related  to  H.  bomeense,  but 
compares  it  with  H.  Lobbii,  from  which  "it  differs  chiefly  by  its 
segments  being  twice  as  wide."  I  do  not  regard  them  as  re- 
lated. The  species  from  which  it  does  differ  in  this  respect,  and 
not  otherwise,  is  H.  Armstrongii. 

It  is  also  exceedingly  similar  superficially  to  small  forms  of 
H.  blandum,  and  the  resemblance  forces  itself  on  the  attention 
when  they  are  brought  in  together,  from  Mount  Isarog  in 
southern  Luzon.  I  do  not  believe,  though,  that  they  are  even 
nearly  related,  and  surely  neither  is  a  near  relative  of  H. 
tunbridgense. 

27a.  HYMENOPHYLLUM  PERPARVULUM  r.  A.  ran  Rosenburgh. 

Hymenophyllum  perparvulum  v.  A.  VAN  Rosenburgh,  Bull.  Jard. 
Bot.  Buitenzorg  II  No.  16  (1914)   18. 

Typified  by  Matthew  664,  from  Mount  Singgalong,  Sumatra, 
not  seen.    A  dwarf,  fronds  up  to  15  mm  long  and  7  mm  wide, 
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naked,  the  rachis  winged  upward;  pinnae  crowded,  3  to  5  on  a 
side,  simple  or  forked,  segments  about  1  mm  wide,  irregularly 
spinulose-denticulate ;  sori  few,  in  the  upper  axils,  involucre 
deeply  cleft,  with  obconic  base,  and  spinulose-denticulate  lips. 
Christensen  has  suggested  that  H.  johorense  is  possibly  a  later 
name  of  this  species. 

28.  HYMENOPHYLLUM  REDUCTUM  Copeland  sp.  nor.    Plate  20. 

Rhizomate  0.2  mm  crasso,  obscuro,  nudo;  stipite  0.6  ad  1.0 
mm  alto,  filif orme,  nudo,  terete ;  f ronde  ca  2  cm  longa,  dichotoma 
ramis  (segmentis)  3  ad  5,  basi  anguste  cuneata  in  stipitem  tran- 
seunte,  segmentis  5  ad  12  mm  longis,  usque  ad  2  mm  latis, 
adscendentibus,  serrulatis,  dentibus  paucis,  spiniformi-pro- 
tractis;  cellulis  subelongatis,  parietibus  ob  interanea  dense  ap- 
plicata  difficilibus  visu,  ad  superficiem  frondis  undulato-crenu- 
latis  praecipue  ad  convexitates  crenulationis  incrassatis,  ibidem 
interdum  denticulif eris ;  soris  in  apices  segmentorum  tubo  im- 
mersis,  involucro  2/3  ad  basin  fisso,  tubo  cuneato  dorso  setifero 
et  obscure  corrugato,  labiis  late  rotundatis  dentibus  in  filamenta 
protractis  ornatis;  receptaculo  labiis  aequilongo, 

Philippines,  Negros,  Cuernos  de  Negros,  altitude  1,800  m, 
Elmer  97U7.    Type  in  Copeland  Herb. 

Similar  and  probably  related  to  H.  johorense,  from  which  it 
is  distinguished,  among  other  characters,  by  the  more  immersed 
base  of  the  receptacle. 

29.  HYMENOPHYLLUM  ROSENSTOCKII  Brause.     Plate  21,  figs.  1   and  2. 

Hymenophyllum  Rosenstockii  Brause,  Bot.  Jahrb.  56   (1920)  43. 

Rhizoma  scandens,  tenuissimum,  glabrescens,  juventute  cum  petiolo  pilis 
rufis  setaceis  articulatis  instructum,  folia  interstitiis  0.3-2  cm  longis 
emittens.  Petioli  tenues,  2-6  cm  longi,  teretes.  Lamina  usque  ad  2.3  cm 
longa,  1-2.2  cm  lata,  pellucida,  glaberrima,  e  basi  truncata  deltoidea  vel  e 
basi  cuneata  ovata,  profunde  bipinnatifida;  segmentis  I  2-4-jugis,  confer- 
tis,  infimis  maximis,  1.5  cm  longis,  interdum  subhorizontalibus,  reliquis  pa- 
tentibus,  pinnatifidis ;  segmentis  II  linearibus,  maximis  furcatis,  0.8-1.4 
mm  latis,  margine  argute  serratis;  rachibus  nervisque  validis,  prominen- 
tibus.  Sori  superiorem  laminae  dimidiam  partem  occupantes,  parci,  sin- 
gula in  segmentis  I,  nervos  laterales  basilares  terminantes,  1-3-jugi,  ca. 
2.5  mm  longi,  1.2  mm  lati,  indusio  cupuliformi,  bilabiato,  labiis  dimidiam 
indusii  partem  occupantibus  in  apicem  paulo  angustatum,  rotundatum, 
integrum  vel  leviter  serratum  desinentibus,  receptaculo  crasso,  3-4  mm 
exserto. 

Nordostl.  Neu-Guinea:  Kaiserin-Augusta-Flus-(Sepik-)  Gebiet:  Hun- 
steinspitze,  lichter  Gebirgswald,  dunkelgriines  Hymenoph.,  kleine  Aste  ganz 
umwachsend,  1050  m  ii.  M.  (Ledermann  n.  8842.— 19.  Aug.  1912),— Etap- 
penberg,  850  m  ii.  M.   (Ledermann  n.  9087  a.— 8.  Okt.  1912). 

— Brause,  loc.  cit. 
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By  the  courtesy  of  the  Museum  Botanicum  Berolinensis,  I 
have  a  sterile  frond  of  the  type  collection.  Its  internal  walls 
are  hyaline,  moderately  nodulose-thickened  in  middle  optical 
plane,  indicating  that  they  are  shallowly  reticulate-pitted;  they 
are  crenulate  at  the  surface,  and  then  thickened,  and  in  places 
short-toothed.  This  structure  indicates  affinity  to  H.  holochilum 
or  H.  Meyenianum,  but  there  is  nothing  in  the  gross  aspect  of 
the  frond  to  support  this  indication. 

Hymenophyllum  Rosenstockii  has  presumably  been  evolved  by 
reduction,  and  more  complete  knowledge  of  the  local  fern  flora 
is  required  to  make  clear  its  affinity. 

80.  HYMENOPHYLLUM  HERTERIANUM  Brause.    Plate  21,  fi*.   3. 

Hymenophyllum  herterianum  Brause,  Bot.  Jahrb.  56  (1920)  43. 

Leptocionium  e  H.  tunbridgensis  (L.)  Sm.  affinitate.  Rhizoma  longe 
repens,  filiforme,  glabrescens,  folia  interstitiis  0.4-1.2  cm  longis  emittens. 
Petioli  tenuissimi,  glabri,  teretes,  3-8  mm  longi.  Lamina  e  basi  ±  eu- 
neata  ambitu  ovata  vel  deltoidea,  1-1.8  cm  longa  et  lata,  membranacea, 
pellucida,  subbipinnatifida;  segmentis  2-3-jugis,  ala  decurrenti  ca.  0.5  mm 
lata  conjunctis,  infimis  maximis,  subhorizontalibus  vel  patentibus,  furcatis, 
reliquis  patentibus,  linearibus;  laciniis  ca.  1.8  mm  latis,  margine  acute 
serratis;  nervis  validis,  prominentibus,  simplicibus.  Sori  summam  lami- 
nae partem  occupantes,  pauci,  2-3,  nervos  abbreviatos  terminantes,  indu- 
sio  cupuliformi,  bilabiato,  labiis  apice  rotundato  longissime  dentatis, 
receptaculo  valido,  ca.  2  mm  exserto. 

Nordostl,  Neu-Guinea:  Kaiserin-Augusta-Flus-(Sepik)  Gebiet:  Etappen- 
berg,  dichter  Hohenwald,  blaugrunes  Hymenoph.  im  Moospolster  der 
Baumstamme,  850  m  ii.  M.   (Ledermann  n.  8869.— 30.  Sept.  1912). 

— Brause,  loc.  cit. 

This  is  also  represented  by  a  type  fragment  from  the  Berlin 
Museum.  The  marginal  teeth  consist  of  two  or  three  cells  in 
sequence,  on  a  short  base  two  or  three  cells  wide.  The  internal 
walls  are  hyaline,  uniformly  slightly  thickened,  pore-pitted  only, 
somewhat  dilated  where  they  come  to  the  surface.  The  evidence 
of  the  anatomy  is  like  that  of  the  sori,  to  the  effect  that  the  super- 
ficial similarity  of  vegetative  U.  herterianum  and  H.  Rosenstockii 
is  no  proof  of  affinity. 

31.  HYMENOPHYLLUM  DIMIDIATUM  Mettenius. 

Hymenophyllum  dimidiatum  Mettenius,  Linnaea  35  (1868)  393. 

Rhizoma?;  folia  membranacea  siccatate  olivacea,  glaberrima,  pinnatisecto- 
pinnatipartita ;  petiolus  vix  i"  longus,  teres,  sub  apice  marginatus;  rha- 
chis  segmentis  decurrentibus  basi  interrupte  anguste,  superne  manifeste 
continue  alata;  lamina  4£"  longa,  9'  lata,  lanceolata;  segmenta  numerosa, 
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imbricate,  patentia,  dimidiato  s.  subdimidiato-oblonga  s.  ovata,  obtusa,  in- 
feriora  decrescentia,  cuneata;  laciniae  2-4,  oblongae  s.  elongato-obingae 
obtusae,  repando-dentatae,  inferiores  bifidae  s.  bisbifidae;  sor  lac inufam 
anticam  mfimam  segmentorum  superiorum  occupantes,  basi  immersi  labS 
profunda  distmcta  rotundata  s.  late  oblonga,  obtusissima,  ITZ^s  nm! 
feriato-dentata;  receptaculum  denique  breve  exsertum;  paraphyses  in  bad 
receptaculi  numerosae.  *p«yaeB  in  Dasi 

Nova  Caledonia.     (Deplanche  in  Herb.  Lenormand.) 

Ex  folio  unico  descriptum,  locum  ad  latus  Hym.  secundi  Hk  Grev  ca- 
piat; segmentis  minus  manifesto-dimidiatis,  laciniis  numero '  minoribus 
magis  divisis,  sonferis  solitariis,  indusio  obtusissimo  fimbriato  ab  eo  satis 
distmctum.— Mettenius,  loc.  cit. 

Rhizome  0.2  to  0.3  mm  thick;  stipe  about  1  cm  long,  winged 
at  the  top,  deciduously  hairy;  frond  5  to  10  cm  long,  lanceolate, 
bipmnatifid,  rachis  narrowly  winged,  without  teeth,  lowest  pinna* 
reduced,  flabellate,  middle  ones  nearly  all  dimidiate,  with  about 
two  forked  segments  on  the  acroscopic  side  and  none  on  the 
basiscopic;  simple  segments  3  to  8  mm  long,  1.3  mm  wide,  serrate 
with  spreading  teeth  near  their  apices,  entire  downward;  cells 
mostly  isodiametric  or  slightly  elongate;  marginal  walls  coarsely 
toothed  on  the  inside;  internal  walls  thin,  straight,  and,  even  in 
median  optical  section,  dilated  and  toothed  where  they  meet  the 
superficial  walls,  and  the  teeth  (thickened  lines  on  the  inside 
of  the  superficial  walls),  where  best  developed,  becoming  at- 
tenuate,  eventually  branching,  and  inclosing  a  row  of  large 
areolae  each  with  one  chromatophore — this  development  of  the 
walls  not  everywhere  visible;  sori  immersed  in  obsolete  axial 
segments,  up  to  3  mm  long  and  1.5  mm  wide,  cleft  about  half- 
way  down,  tube  smooth,  winged,  lips  broad  with  rather  truncate, 
regularly  laciniate-dentate  apex;  receptacle,  so  far  as  seen,  in- 
cluded. 

Endemic  in  New  Caledonia. 

Specimens:  Franc  1392, 1450;  Ros.  Fil.  Nov.  Caled.  18S. 

An  isolated  species. 

31a.  HYMENOPHYLLUM  SUBDIMIDIATUM  Rosenstock. 

Hymenophyllum  subdimidiatum  Rosenstock,   Meded.   Rijks  Herb. 
Leyden  No.  11   (1912)   1. 

From  New  Caledonia,  typified  by  Schlechter  U799,  not  seen, 
and  apparently  not  in  the  Leyden  Herbarium.  It  is  apparently 
similar  to  H.  dimidiatum,  but  has  entire  lips  of  the  involucre. 
Rosenstock's  comparison  of  the  two  is  practically  useless,  be- 
cause Schlechter  14757,  which  he  identified  as  H.  dimidiatum, 
is  the  very  different  H.  Deplanchei. 
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*2.  HYMENOPHYLLUM   OVATUM  Copeland.     Plat*  22. 

H.    (Leptocionium)    ovatum  Copeland,  Philip.  Journ.   Sci   §  C  6 
(1911)  70. 

Rhizomate  filiforme  glabrescente;  stipite  1  cm  alto,  rhachique  sursum 
alata  nigris,  glabrescentibus ;  fronde  ovata,  4  cm  alta,  3  cm  lata,  obtusa; 
pinnis  utroque  latere  ca.  9,  proximis  et  interdum  imbricatis,  sessilibus; 
apice  rotundatis,  fere  ad  costam  pinnatifidis;  segmentis  1-2-lobatis,  proxi- 
mis; lobis  ca.  0.8  mm  latis,  obtusis,  sparse  serratis,  margine  haud  crispa, 
glabris,  coriaceis,  brunneis;  indusio  infra  medium  fcifido,  laciniis  late  ovatis, 
superne  dentatis. 

No.  B.  32,  Gira. 

Clearly  distinguished  from  all  related  species  by  the  broad,  very  com- 
pact, and  decidedly  coriaceous  little  fronds. — Copeland,  loc.  cit. 

Still  known  by  the  type  only.  The  published  diagnosis  con- 
tains one  essential  error;  all  costee  and  veins  are  persistently 
ferruginous-hairy  beneath,  and  naked  and  dark  fuscous  above. 
The  hairs  extend  to  the  dorsal  face  of  the  tube  of  the  involucre. 
The  walls  are  very  irregularly  thickened  and  more  or  less  (ir- 
regularly) toothed  where  they  come  to  the  surface. 

In  its  coriaceous  texture,  fuscous  color,  and  opacity,  this  is 
like  a  number  of  its  New  Guinea  neighbors.  It  looks  especially 
like  an  Amphipterum,  but  is  without  supplementary  wings. 

S3.  HYMENOPHYLLUM  BUBELLUM  Bosenstock. 

Hymenophyllum  ruhellum  Rosenstock,  Nova  Guinea  8  (1912)  716. 

Leptocionium;  rhizomate  tenui,  longe  repente,  sparse  paleaceo-piloso; 
stipitibus  c.  5  cm.  longis,  I  mm.  crassis,  erectis,  firmis,  teretibus,  badiis,  ni- 
tidis, laminis  deltoideis,  longe  acuminatis,  rhachibus  costisque  exceptis  gla- 
berrimis,  in  sicco  obscure  rubellis,  3-4-pinnatifidis,  ad  12  cm.  longis,  10  cm. 
basi  latis;  segmentis  primariis  c.  15  utrinque,  alternis,  approximatis,  sub- 
sessilibus,  patentibus,  saepe  recurvis,  basalibus  plerumque  maximis,  ad  5 
cm.  longis,  2  cm.  infra  latis,  lineari-lanceolatis,  acuminatis,  sequentibus 
subaequalibus  vel  sensim  minoribus,  supramedialibus  citius  abbreviatis  et 
simplicioribus,  cum  summis  apicem  sensim  et  longe  angustatum  efforman- 
tibus;  segmentis  secundariis  pinnarum  inferiorum  elongato-oblongis,  acu- 
minatis, approximatis;  segmentis  tertiariis  majoribus  pinnatifidis;  ceteris 
furcatis  vel  simplicibus;  laciniis  anguste  linearibus,  obtusis,  ad  2-3  mm. 
fere  longis,  vix  ultra  J  mm.  latis,  margine  serratis  vel  deorsum  integerri- 
mis;  rhachibus  costisque  elasticis,  ala  angusta,  plana,  integerrima  cinctis, 
pilis  ferrugineis  sparsis  ornatis;  soris  apicem  laminae  occupantibus,  axilla- 
ribus,  laciniam  anticam,  abbreviatam  terminantibus;  indusiis  e  basi  conica 
leviter  ventricosis,  utrinque  anguste  marginatis,  bilabiatis,  labiis  aequali- 
ter  trigonis,  S  sori  longitudinem  fere  aequantibus,  integerrimis. 

Hab.  Nova  Guinea  neerlandica  in  summo  montium  Hellwig-Gebirge  dic- 
torum,  2583  m.  s.  m.  Oct.  et  Nov.  1909, 1.  von  Roemer  No.  767  et  1305. 

Die  durch  kraftigen  Wuchs  ausgezeichnete  Art  stent  dem  H.  serrulatum 
Prsl.  am  nachsten.  Sie  unterscheidet  sich  von  ihm  durch  die  deltoide  Ges- 
talt  ihrer  Spreite  und  die,  besonders  im  durchfallenden  Licht,  entschieden 
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rotliche  Farbung  des  die  starken,  dunkien  Rippen  nur  schmal  umsaumen- 
den  Blattparenchyms.  Auch  sind  die  Lippen  des  Indusiums  bei  H.  serru- 
latum  langer    (fast  halb  so  lang  als  des  ganzen  Indusium). 

— ROSENSTOCK,    IOC.    cit. 

A  cotype,  smaller  than  as  described,  is  in  the  Herb.  Lugd.-Bat. 
I  have  not  ventured  to  study  the  sorus,  as  only  one  is  present 
The  walls  are  thick  and  pitted. 

This  seems  to  me  to  be  an  isolated  species,  with  the  aspect 
of  Trichomanes  §  Macroglena,  rather  than  of  any  Hymenophyl- 
lum. The  marginal  teeth  are  very  few,  and  the  majority  of 
what  there  are  are  single,  obliquely  protruding  cells. 

34.  HYMENOPHYLLUM  FIRMUM  v.  A.  ran  Rosenburgh. 

Hymenophyllum  firmum  v.  A.  van  Rosenburgh,  Nova  Guinea  14 

(1924)  28. 
Hymenophyllum  sub  firmum  v.  A.  van  Rosenburgh,  Nova  Guinea  14 

(1924)    28. 

Leptocionium. — Rhizoma  longe  repens,  gracile,  cum  stipitibus,  rachidibus, 
costis  venisque  pilosum;  pili  partim  decidui,  partim  persistentes,  articulati, 
ferruginei,  acuti;  pili  rhizomatis  copiosi,  longissimi,  ceteri  sensim  minus 
numerosi,  breviores.  Stipites  sparsi,  71-15  cm.  longi-parce  punctato-verru- 
culosi,  parte  inferiore  nigri,  parte  superiore  anguste  2-marginati,  cum  tota 
fronde  obscure  virides,  in  sicco  nigri.  Frondes  firmae,  potius  coriaceae,  cos- 
tis venisque  exceptis  glabrae,  ovato-lanceolatae  ad  deltoideae,  10-15  cm.  lon- 
gae,  5-15  cm.  latae,  acuminatae,  basi  S-pinnatae;  rachis  basin  versus 
2-marginata,  apicem  versus  anguste  alata.  Pinnae  suberectae  ad  patentes, 
14-18  utrinque;  pinnae  superiores  breves,  simplices  vel  furcatae;  pinnae  in- 
feriores  lineari-lanceolatae,  usque  7i  cm.  longae,  ad  vel  supra  basin  1  cm. 
latae;  rachis  anguste  alata,  ala  integerrima.  Pinnulae  in  pinnis  longioribus 
usque  12  utrinque;  pinnulae  superiores  simplices  vel  furcatae,  inferiores 
ovatae  vel  oblongae,  fere  usque  ad  costam  incisae,  ala  integerrima.  Seg- 
menta  tertiaria  in  pinnulis  majoribus  2-4  utrinque,  maxima  furcata  vel 
duplicato  furcata.  Segmenta  ultima  breviter  oblonga  ad  breviter  linearia, 
1-5  mm.  longa,  i  mm.  lata,  obtusa,  remote  et  obtusiuscule  serrulata,  hie 
illic  integerrima.  Sori  in  pinnis  1-4,  in  pinnulis  axillares,  solitarii,  magni; 
indusium  elavato-obovoideum,  quam  segmenta  ultima  ±:  3-plo  latius,  obscure 
viride,  in  sicco  nigrum,  it  usque  ad  medium  2-valvum,  basi  obconoideum, 
cristis  longitudinalibus,  longioribus  vel  brevioribus  et  (vel)  appendicibus 
ascendentibus  vel  erectis  munitum;  valvae  breviter  oblongae,  integerrimae 
vel  leviter  repandulo-denticulatae,  apice  obtusiusculae  ad  rotundatae;  ap- 
pendices breves  dentiformesque  vel  elongatae  sublinearesque,  decidue  ferru- 
gineo-pilif  ormi-apieulatae ;    receptaculum    inclusum   vel    ±    exsertum. 

Habit.:  Mountain  ridge  near  Doorman  Summit,  epiphytical  in  forest, 
alt.  2480  m.,  H.  J.  Lam  n.  1944,  10  November  1920. 

— v.  A.  van  Rosenburgh,  loc.  cit. 

The  Herb.  Lugd.-Bat.  contains  a  cotype  of  H.  firmum;  also, 
Drs.  v.  Leeuwen  108A7,  Nassau-Geb.,  altitude  2,500  m,  sterile, 
is  the  same  species. 
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It  is  well  characterized  by  the  large  fronds,  long  and  narrow 
basal  pinnae,  and  narrow  segments,  with  teeth  mostly  too  small 
to  be  visible  without  a  lens.  The  black  dried  fronds  with  opaque 
lamina  are  a  local  Papuan  feature,  as  characteristic  as  is  the 
odor  of  many  New  Zealand  species.  Cells  mostly  more  or  less 
elongate,  contents  fuscous,  opaque,  walls  apparently  hyaline,  in 
spots  evenly  thin,  but  in  most  places  crenate  and  nodulose- 
thickened,  those  of  the  v.  Leeuwen  specimen  more  thickened  than 
those  of  the  cotype.  Involucre  cleft  one-third  to  halfway  down, 
with  broadly  rounded,  usually  entire  lips;  tube  always  bearing 
coarse  hairs  at  the  base  on  both  sides,  sometimes  with  salient 
or  reflexed  teeth  on  one  side,  and  rarely  with  ribs. 

In  spite  of  the  teeth  on  the  tube,  it  is  on  the  whole  nearer  to 
H.  Meyenianum  than  to  H.  denticulatum. 

Both  described  by  van  Alderwerelt,  H.  finnum  and  H.  bre- 
videm,  which  I  have  not  seen,  are  presumably  distinct;  in  their 
descriptions  the  resemblances  are  more  striking  than  the  dif- 
ferences. 

Hymenophyllum  subfirmum,  collected  on  the  same  trail  but  a 
thousand  meters  lower,  does  not  seem  to  me  possibly  to  be  a 
distinct  species.  It  is  a  little  larger,  a  little  more  divided,  not 
so  nearly  black;  but  these  are  differences  in  degree,  and  minor. 
The  involucres  are  narrower,  but  the  difference  is  not  greater 
than  is  often  found  in  other  species.  Found  as  they  are,  near 
together,  I  cannot  doubt  that  more  complete  collection  will  show 
that  they  blend. 

35.  HYMENOPHYLLUM   POERSTERI   Rosenstock.    Plate   23. 

Hymenophyllum  Foersteri  Rosenstock,  Fedde's  Repert.  12  (1913) 
165. 
Leptocionium;  rhizomate  repente,  filiformi,  pilis  ferrugineis  hirsuto;  sti- 
pitibus  2-3  cm  inter  se  remotis,  brevibus  (1-2  cm  longis),  hirsutis,  infra 
teretibus,  sursum  anguste  marginatis;  laminis  c.  15  cm  longis,  1-1  cm 
vel  paullo  ultra  latis,  linearibus,  apice  breviter  acuminatis,  membranaceis, 
in  sicco  lutescentibus,  hirsutis,  pinnato-pinnatifidis ;  pinnis  numerosis, 
erecto-patentibus,  alternis,  breviter  petiolatis  (petiolis  decurrenti-margi- 
natis)  trapezio-oblongis,  obtusis,  profunde  pinnatifidis,  ad  11  cm  longis, 
6-7  mm  latis;  segmentis  cuneatis  vel  linearibus,  in  lacinias  1-2  lineares  fis- 
sis  vel  simplicibus;  laciniis  ad  2-3  mm  longis  1  mm  fere  latis,  margine  den- 
tibus  membranaceis,  e  basi  latiuscula  acuminatis  pilisque  longis  ferrugi- 
neis ornatis;  rhachibus  tenuibus,  flexuosis,  interrupte  marginatis,  cum 
costis  venisque  utrinque  dense  ferrugineo  hirsutis;  soris  omnes  fere  pin- 
nas  occupantibus,  solitariis,  axillaribus;  indusio  conico,  anguste  marginato, 
usque  ad  I  vel  1  bilabiato,  dense  hirsuto,  labiis  rotundatis,  margine  longe 
ciliatis. 
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Nova  Guinea  germanica,  in  montibus  Bolan  dictis,  3400-3800  m  alt  • 
1912,  1.  C.  Keyser,  no.  B.  31.  *' 

Durch  die  dichte  rostfarbige  Haarbekleidung  von  den  ubrigen  Arten  der 
Untergattung  Leptocionium  leicht  zu  unterscheiden.— Rosenstock,  loc.  cit. 

Judging  by  the  cotype  in  the  University  of  California  Her- 
barium, this  is  an  excellent  description.  One  frond  is  forked 
several  times  in  the  upper  part.  The  marginal  teeth  are  about 
horizontal,  and  consist  each  of  a  distal  filament  of  three  to 
eight  short  cells,  on  a  broader  base  of  varying  length  and  width. 
They  are  unlike  the  teeth  of  any  Leptocionium,  and  I  do  not 
suppose  that  this  species  belongs  in  that  group.  All  axes  are 
beset  sparingly  on  the  upper  side,  densely  on  the  nether,  with 
a  tangle  of  weak,  rusty  hairs,  three  to  eight  cells  long,  and  with 
a  maximum  length  of  at  least  4  mm.  The  cells  of  the  lamina 
are  large,  with  thin,  even  walls.  The  sori  are  in  the  position 
of  suppressed  lowest  acropetal  pinnules,  slightly  winged  at  the 
base  only;  involucre  2.5  to  3  mm  long,  cleft  less  than  halfway 
down,  the  tube  black  and  variously  warty  near  the  base  and 
everywhere  hirsute,  lips  broadly  rounded,  densely  ciliate  with 
hairlike  teeth,  like  those  of  the  margin  but  with  the  bases  almost 
obsolete;  receptacle  as  long  as  the  tube,  cylindric,  without  spo- 
rangiophores. 

Known  by  the  type  collection  only. 

An  isolated  species,  with  more  the  appearance  of  Sphaerocio- 
nium  than  of  Leptocionium,  and  with  the  receptacle  of  En- 
hymenophyllum. 

36.  HYMENOPHYLLUM  VIRIDE  Rosenstock.    Plate  24. 

Hymenophyllum  viride  Rosenstock  in  Herb.  LugcL-Bat.,  sp.  nov. 

Ab  H.  Macgillvrayi  differt,  fronde  glabra,  segmentis  majori- 
bus,  receptaculis  ut  videtur  inclusis.  Stipite  ca.  1  cm  alto, 
gracile;  fronde  5  cm  alta,  1.5  cm  lata,  bipinnatifida,  pinnulis  in- 
fimis  acroscopicis  interdum  furcatis,  rhachi  anguste  alata,  seg- 
mentis 3  ad  5  mm  longis,  1.5  mm  latis,  serrulatis;  parietibus 
tenuibus  apud  superficiem  irregulariter  subcrenulatis  vix  incras- 
satis;  soris  infra  apicem  frondis  in  segmenta  fere  obsoleta  basi 
immersis,  invulcro  2.5  mm  longo,  obovato,  medio  fisso,  labiis 
integris  vel  subintegris,  rotundatis  vel  obtuse  apiculatis. 

New  Celedonia,  montibus  prope  Yaouhe,  altitude  500  m, 
Schlechter  14799.    Type  in  the  Herb.  Lugd.-Bat. 

This  species  and  H.  Macgillvrayi  may  belong  in  the  group  of 
H.  peltatum,  rather  than  in  Meringium. 
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37.  HYMENOPHYLLUM  MACGILLIVRAYI  (Baker)  Copeland  comb.  nov.     Plate  25. 

Trichomanes  Macgillivrayi  Baker,   Ann.   Bot.   5    (1891)    195. 

Rhizome  filiform,  wide-creeping.  Stipe  slender,  filiform,  under  an  inch 
long.  Frond  oblong-lanceolate,  bipinnatifid,  glabrous,  li-2  in.  long;  rachis 
winged  down  to  the  base;  pinnae  crowded,  oblong-lanceolate,  sharply  ser- 
rated; secondary  segments  small,  oblong.  Sori  one  to  a  pinna,  placed  near 
the  base  on  the  upper  side;  indusium  with  a  campanulate  tube,  and  subor- 
bicular  entire  lips.  Fiji,  Macgillivray.  Near  the  Bornean  T.  denticulatum 
Baker. — Baker,  loc.  cit. 

Rhizomate  intricato,  0.3  mm  crasso,  piloso  pilis  deciduis; 
stipite  ca.  2  cm  alto,  gracillimo,  ut  rhizomate  piloso;  fronde 
usque  7  cm  alta,  2  cm  lata,  bipinnatifida  pinnulis  majoribus 
acroscopicis  furcatis  v.  bis  furcatis,  rhachi  deorsum  marginata 
sursum  anguste  alata,  inferne  pilulif era,  segmentis  brevibus  vix 
1  mm  latis,  inconspicue  serrulatis;  cellularum  parietibus  rectis 
tenuibus  apud  superficiem  subsinuatis;  soris  segmenta  acrosco- 
pica  brevia  impositis,  involucro  2.5  ad  3  mm  longo,  medio  fisso, 
tubo  basi  immerso,  inferne  decidue  pubescente,  labiis  aut  sub- 
acutis  integris  aut  rotundatis  et  integris  vel  sinuatis,  receptaculo 
valido  prolongato. 

Fiji,  J.  Home  (52?),  collected  in  1877-78.  Distributed  as 
H.  tunbridgense,  from  which  it  differs,  inter  alia,  in  the  mostly- 
entire  lips  and  long-extruded  receptacles.  In  spite  of  these  re- 
ceptacles, the  affinity  to  this  group,  particularly  to  H.  peltatum, 
may  be  real. 

After  describing  the  Home  specimen  as  new,  I  nave  concluded 
that  it  can  hardly  be  other  than  identical  with  that  described 
in  the  wrong  genus  by  Baker.  However,  I  have  not  seen  Baker's 
type. 

38.  HYMENOPHYLLUM   GORGONEUM   Copeland  sp.  nov.     Plate  26. 

Rhizomate  ad  truncos  arborum  scandente  mtertexto,  0.5  mm 
crasso;  stipite  2  ad  3  cm  alto,  tereto,  pilis  rufis  sparsis  obsito; 
fronde  ca.  8  cm  longa,  ovata,  tripinnatifida,  rhachi  deorsum 
tereta  sursum  alata  pilifera,  pinnulis  inferioribus  flabellato- 
incisis  superioribus  dimidiato-pinnatifidis  segmentis  aut  simpli- 
cibus  aut  furcatis  paucis,  brevibus,  simplicibus  ca.  0.7  mm  latis, 
aculeato-serratis ;  parietibus  marginalibus  dentibus  conspicuis 
irregularibus  incurrentibus  ornatis,  internalibus  in  foco  mediale 
nodoso-incrassatis,  apud  superficiem  crenato-incrassatis  denti- 
culif eris ;  soris  axillaribus  sessilibus,  involucro  ca.  3.5  mm  longo, 
vix  ad  medium  fisso,  tubo  anguste  obconico,  marginato,  utraque 
facie  ad  basin  pilosa,  deinde  dentibus  plerumque  II  longis  crasse 
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pilif ormibus  ornato,  labiis  rotundatis  denticulatis  vel  subintegris, 
receptaculo  non  v.  vix  exserto. 

Solomon  Islands,  Ysabel,  Tiratona,  altitude  600  m,  Brass 
SSOU  (type  in  Phil.  Nat.  Herb.). 

Except  that  the  pinnules  are  less  deeply  cut,  this  looks  like 
B.  multifidum,  H.  feejeense,  and  H.  Deplanchei;  but  in  cellular 
structure  and  the  cristate  tube  of  the  involucre  it  is  more  like 
H.  denticulatum  and  Malayan  species  in  general. 

Z9.  HYMENOPHYLLUM  FEEJEENSE  Brackenridge.     Plate  27. 

Hymenophyllum  feejeense  Brackenridge,  XL  S.  Expl.  Exped.  16 
(1854)  266,  pi.  37,  fig.  2,  a,  b,  c;  Copeland,  Univ.  Calif.  Pubi. 
Bot.  12  (1931)  388. 

H.  stipitibus  gracilibus  teretibus  glabris ;  f rondibus  late  ovatis  acuminatis 
pinnatis;  pinnis  alternis  patentibus  ovato-oblongis  bi-tripinnatifidis,  laciniis 
angusto-linearibus  obtusis  spinuloso-dentatis ;  rhachi  flexuosa  sursum  mar- 
ginata;  soris  terminalibus  vel  supra-axillaribus ;  indusio  ovato  bipartito, 
valvis  superne  argute  serratis;  receptaculo  incluso. 

Hab.  Ovolau,  Feejee  Islands:  on  moist  rocks  and  trees,  at  the  elevation 
of  2,000  feet. 

Plant  very  abundant  in  the  above  localities.  Rootstock  setose.  Stipes 
3  inches  and  upwards  in  length,  slender,  smooth,  terete.  Fronds  usually 
about  the  same  length  as  the  stipe,  elastic,  broad-ovate,  contracting  into  an 
acuminate  point,  pinnate,  at  least  near  the  base,  where  the  main  rhachis  is 
occasionally  slightly  margined,  and  usually  with  the  secondary  rhachis  a 
little  flexuose.  Pinnae  alternate,  spreading,  ovate-oblong;  the  inferior  ones 
distant  and  tripinnatifid ;  the  superior  bipinnatifid;  the  laciniae  short,  nar- 
row-linear, obtuse,  spinulose-dentate.  Rhachis  flexuose,  margined  towards 
the  upper  portion.  Sori  few,  confined  to  the  upper  half  of  the  frond,  and 
situated  either  on  short  supra-axillary  laciniae,  which  is  their  usual  position, 
or  on  the  points  of  the  outer  laciniae.  Indusium  small,  ovate,  and  split 
into  two  valves  almost  to  its  base,  which  is  slightly  immersed  in  the  lacinia, 
the  upper  half  of  the  valves  sharply  serrated.    Receptacle  included. 

In  habit  and  general  characters  this  stands  near  to  U.  bivalve,  Swartz; 
but  it  differs  from  that  species  in  its  slightly  margined  rhachis,  and  the 
sharply  serrated  indusium. — Brackenridge,  loc.  cit. 

The  type,  in  U.  S.  Nat.  Herb.,  is  very  exactly  matched  by 
Parks  20808  from  Viti  Leou,  in  most  large  herbaria;  also  im 
Thurn  2h  in  U.  S.  Nat.  Herb.?  ex  Herb.  Kew. 

In  size  and  general  appearance  this  is  remarkably  like  H. 
multifidum,  with  which  it  agrees  also  in  cell  structure.  The 
rachis  is  more  narrowly  winged,  but  the  wing  bears  remote  teeth 
where  wide  enough.  The  segments  are  a  scant  millimeter  wide, 
and  not  quite  so  distinct  at  the  base — that  is,  the  sinuses  are 
somewhat  webbed.  The  fructification,  however,  is  so  different 
that  I  do  not  understand  its  reduction  to  H.  multifidum,  by 
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Baker  in  the  Synopsis,  and  Christensen  in  the  Index.  The  fertile 
segments  are  short  but  very  evidently  present,  the  involucre  is 
much  shorter,  above  1.5  mm  long  and  nearly  as  wide,  cleft  fully 
two-thirds  of  the  way  down,  the  lips  thinner,  broadly  rounded 
or  narrowing  slightly  upward,  and  conspicuously  lacerate-den- 
tate.  The  receptacle  protrudes  slightly  on  a  few  sori ;  in  older 
material  this  might  be  more  evident. 

Fiji,  as  already  cited.  Sterile  specimens  from  Samoa,  Vaupel 
455,  and  Aneityum,  Kajewski  871  A,  may  be  this  species. 

40.  HYMENOPHYLLUM  PRAETERVISUM  Christ.    Plate  28. 

Hymenophyllum   praetervisum    Christ,    Engler's   Bot.    Jahrb.    23 
(1396)  338. 

Frons  Hymenophylli  tunbridgensis,  soris  6  ad  8  terminalibus  peduncula- 
tis,  apici  segmentorum  insertis  infundibuliformibus,  versus  basin  attenuatis, 
versus  limbum  campanulato-patentibus,  profunde  bilabiatis  denticulatis 
saepe  labiis  reflexis,  receptaculo  longo  et  crasso  exserto. 

Zierliche  Rasen  an  Farnstammen  bildend. 

Savaii,  Ostgebiet,  1000  m  (Reinecke  s.  n.).  Upolu,  Kamm-  und  obere 
Flussgebiete  (R.  n.  63),  Letogofluss-Falefaflussgebiet  (R.  n.  88),  Falevao- 
kessel  (R.  n.  88a).  Tutuila,  Matafaoflussbett,  500-600  m  (R.  n.  88b).  Ma- 
nua-Inseln  (R.  n.  88'). — Christ,  loc.  cit. 

Rhizome  wide-creeping,  wiry,  black,  glabrescent;  stipe  1.5  to 
2.5  cm  long,  filamentous,  naked,  frond  2  to  4  cm  long,  1.5  to  2.5 
cm  wide,  bi-  or  tripinnatifid,  rachis  hardly  marginate  below, 
narrowly  winged  upward,  segments  up  to  4  mm  long,  1  mm 
wide,  sharply  serrate,  teeth  of  one  to  three  seriate  cells  on  a 
broad  base;  internal  walls  hyaline,  straight,  slightly  and  uni- 
formly thickened,  unchanged  at  the  surface;  sori  confined  to 
the  apex  of  the  frond,  one  to  eight  in  number,  involucre  2  to 
2.5  mm  long,  1  mm  wide,  cleft  one-third  to  one-half  of  the  way 
down,  tube  narrowly  obconic,  base  deciduously  hairy,  hardly 
at  all  winged,  lip  broadly  or  narrowly  triangular,  minutely  but 
sharply  toothed,  receptacle  exserted. 

Specimens:  Samoa,  Reinecke  63,  88,  88,  88h;  Whitmee  23; 
Betche. 

Domin,  Bibl.  Bot.  20  (1914)  21,  doubtfully  refers  to  this 
species  a  var.  australiense,  H.  tunbridgense  var.  exsertum  F. 
M.  Bailey,  Lithog.  Ferns  Queensland  (1892)  pi.  30.  So  far 
as  Bailey's  illustration  and  Domin's  comments  show,  it  might 
well  be  this  species,  but  authentic  specimens  show  that  it  is  a 
distinct  species — H.  pseudotunbridgense  Watts. 

In  describing  H.  praetervisum,  Christ  confused  with  it  an 
entirely  different  Bornean  plant  mistakenly   [cf.  Christensen, 
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Mitt,  Inst.  Bot.  Hamburg  7   (1928)   143]  named  Trichomanes 
denticulatum  Baker. 

Hymenophyllum  praetervisum  is  a  small  representative  of  the 
austral  group  of  H.  multifidum. 

41.  HYMENOPHYLLUM  MINIMUM  A.  Richard. 

Hymenophyllum  minimum  A.  Richard,  PI.  Nouv.  Zel.  (1832)  91, 
14,  fig.  2;  van  den  Bosch,  Ned.  Kruid.  Arch.  58  (1863)  175;' 
Colenso,  Trans.  New  Zealand  Inst.  13  (1881)  376  ff.;  Hol- 
loway,  Trans.  N.  Z.  Inst.  54  (1923)  592,  pi  67. 

H.  perpusillum,  surculis  repentibus;  fronde  petiolata,  pinnatifida  pur- 
purea, laciniis  inferioribus  profunde  bipartitis  obtusis  argute  serratis,  in- 
dusio  oblongo  terminali,   obtuso,   semibivalvi,  margine   dentate 

Crescit  in  Nova-Zeelandia.     (v.  s.  s.) 

Descriptio. 

Caespitosum,  surculis  ramosis  radicantibus,  filiformibus,  subsquarnatis, 
squamis  linearibus  raris. 

Frondes  erectae,  solitariae  petiolatae,  vix  unguiculares  (petiolo  tereti, 
1-2  lineas  longo),  pinnatae,  laciniis  inferioribus  profunde  bipartitis,  ob- 
longis  obtusis  margine  argute  serratis  glaberrimis  purpureis,  medio  longi- 
tudinaliter  plicatis.  Indusium  frondem  terminans,  solitarium  subpedicel- 
latum,  basi  sensim  angustatum  spinulosum,  apice  obtusum  semibivalve, 
valvis  margine  dentatis.  Sporangiophorum  inclusum  subpedicellatum, 
apice  muticum. 

Observations. 

Cette  espece  est  probablement  la  plus  petite  de  tout  le  genre.  Elle  forme 
des  touffes  serrees  qui  croissent  melangees  au  milieu  des  Mousses  et  des 
Lichens.  Elle  se  rapproche  par  son  port  des  Hymenophyllum  pusillum 
Gaudichaud,  et  H.  tunbridgense.  Mais  elle  differe  du  premier  par  ses  f ron- 
des  offrant  des  dents  tres-aigues,  et  du  second  par  la  forme  de  ses  frondes 
simplement  pinnees,  a  dents  tres-aigues,  et  surtout  par  la  forme  et  la 
position  de  son  indusium  qui  est  terminal  et  non  place  le  long  des  nervu- 
res  comme  dans  la  seconde  espece. — Richard,  loc.  cit. 

I  have  seen  no  original  specimen.  Van  den  Bosch  does  not 
say  that  he  saw  one,  and  there  is  no  fragment  in  his  herbarium; 
but  he  must  have  had  one,  because  he  cites  Herb.  Franq.  and 
notes  "bona"  as  to  Richard's  figures,  and  because  his  unpublished 
notes  amplify  these.  By  means  of  his  (van  den  Bosch's) 
sketches,  and  not  otherwise,  I  can  confirm  the  identification  of 
a  Stewart  Island  collection,  Kirk  57b,  in  U.  S.  Nat.  Herb.  J.  D. 
Hooker  had  already  reported  it  there,  but  it  seems  clear  that 
neither  Hooker  ever  saw  an  authentic  specimen.  The  elder 
Hooker  reduced  both  this  and  H.  antarcticum  to  H.  tunbridgense; 
regarding  the  two  reduced  species,  van  den  Bosch  well  says, 
"Tanta  autem  illarum  est  diversitas,  ut  ne  unico  charactere  inter 
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se  conveniant."  The  best  discussion  of  H.  minimum  is  by  Co- 
lenso, who  likewise  avowedly  never  saw  it. 

Sterile  fronds  vary  from  simple  and  about  5  mm  long,  through 
bifid  and  bifoliolate  to  pinnate  with  up  to  four  pinnae  on  a  side, 
the  fronds  1  cm  long ;  rachis  in  the  most  ample  specimens  hardly 
marginate  at  base,  black ;  undivided  pinnae  3  to  4  mm  long,  2  mm 
wide,  obtuse  or  truncate,  margin  armed  with  spinulose  teeth; 
walls  thick  and  pitted ;  sorus  terminal,  involucre  variable  in  size 
and  shape,  commonly  obovate  and  2  mm  long,  sometimes  nar- 
rower and  longer,  cleft  less  than  halfway  down,  base  cuneate  and 
wingless,  with  spinulose  teeth  on  the  back,  lips  broadly  rounded, 
with  long,  fine  teeth,  receptacle  exserted. 

Described  from  New  Zealand,  probably  Tasman's  Bay;  cred- 
ited to  Lord  Howe  Island  by  Bentham;  seen  from  Stewart 
Island. 

42.  HYMENOPHYLLUM  ARMSTRONGII  Kirk.     Plate  29. 

Hymenophyllum  Armstrongii  Kirk,  Trans.  New  Zealand  Inst.  10 

(1878)  XLIII,  pi  21,  fig.  A.  (not  seen). 
Trichomane8  Armstrongii  Baker,  Syn.  Fil.  (1868)  452;  ed.  2  (1874) 

465. 
Hymenophyllum  melanocheilos  Colenso,  Trans.  New  Zealand  Inst. 

17   (1884)   255. 

T.  Armstrongii,  Baker;  rhizome  capillary,  wide-creeping;  st.  filiform, 
|~-i  in.;  fr.  £  in.  1.,  simple  or  forked  or  flabellately  divided,  with  few 
blunt  simple  or  lowest  rarely  forked  1-veined  ligulate  erecto-patent  divi- 
sions, 1-1  in.  br.;  border  as  distinct  as  the  midrib,  bristle  ciliated;  sur- 
faces glabrous;  sort  1-4  to  a  frond,  terminal  on  the  lobes,  minute,  obconical, 
immersed,  with  rounded  ciliated  lips. 

Hab.  New  Zealand,  Armstrong. — Baker,  Syn.  Fil.  (1874)  465. 

From  the  other  minute  species  described  from  the  same  re- 
gion— H.  minimum  Rich.,  H.  Moorei  Baker,  H.  pygmaeum 
Colenso — this  is  clearly  distinguished  by  being  dichotomous  or 
flabellate,  not  pinnate  or  pinnatifid.  The  others  all  represent 
the  group  which  has  been  called  Leptocionium;  but  this  is  ciliate 
instead  of  toothed,  and  is  a  Microtrichomanes,  or  dwarfed  Sphae- 
rocionium.  It  is  thus  somewhat  related  to  the  other  species 
which  it  most  resembles,  H.  johorense,  of  the  Malay  region, 
from  which,  however,  it  differs  essentially  in  having  uniformly 
thin  walls.  The  available  material  is  so  fragmentary  and  so 
nearly  sterile  that  I  have  not  examined  the  receptacle.  The 
sporangium  is  that  of  a  real  Hymenophyllum. 

The  U.  S.  Nat.  Herb,  contains  Kirk  188  and  888. 

I  have  not  seen  H.  melanocheilos,  but  accept  the  reduction 
already  made,  having  arrived  at  it  myself  by  description.    Co- 
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lenso  called  it  a  relative  of  H.  marginatum,  but  a  Pachyloma 
with  toothed  margin  is  hardly  possible. 
Endemic  in  New  Zealand. 

4*.  HYMENOPHYLLUM  MULTIFIDUM   (Forster)   Swarta.    Plate  30,  figs.  1  to  S. 

Hymenophyllum  multifidum  (Forster)  Swartz,  Schrad.  Journ.  1800* 
(1801)  102,  Synopsis  149,  378;  Schkuhr,  Krypt.  Gew.  133, 
pi  135,  b;  Hooker  and  Greville,  Ic.  Fil.  pi  167. 

Trichomanes  multifidum  Forster,  Prodromus  (1786)  85. 

Hymenophyllum  truncatum  Col.,  Trans.  N.  Z.  Inst.  23  (1890)  390. 

Hymenophyllum  alpinum  Col.,  Trans.  N.  Z.  Inst.  31  (1898)  263. 

Hymenophyllum  oligocarpum  Col.,  Trans.  N.  Z.  Inst.  31  (1898)  264. 

T.  multifidum,  frondibus  decompositis :  foliolis  alternis  pinnatis:  pinnis 
dichotomis  linearibus  decurrentibus  argute  serratis:  fructificationibus  ovato- 
subrotundis  dehiscentibus.  F. — Forster,  loc.  cit. 

Frond,  decompositis,  pinnis  decurrentibus  dichotomis,  laciniis  linearibus 
argute  serratis;   soris  supraaxillaribus  solitariis.     (H.  fucoidis  affine.) 

Trichomanes  multifidum,  Forst.  prcdr.  n.  473.  Ins.  maris  pacifici. — 
Swartz,  Synopsis  149. 

Stipites  e  surculo  filiformi,  repente,  longi,  filiformes,  laxi,  teretes,  gla- 
brae. 

Frondes  subtriangulares,  acutiusculae,  2-3-pollicares  decompositae,  3- 
pinnatifidae,  glabrae,  curvatae,  diaphanae.    Rhaches  flexuosae,  marginatae. 

Pinnae  decurrentes,  patentes,  dichotomae  remotiusculae,  pinnulis  dis- 
tinctis. 

Laciniae  lineares,  angustae,  apice  obtuso  integro,  margine  argute  ser- 
ratae. 

Fructificatione8  supra  axillas  pinnarum  et  pinnularum  solitariae  insi- 
dentes,  majusculae.     Columella  inclusa. 

Valvulae  indusiorum  obovatae,  compressae,  integerrimae. 

Observatio. 

Aiiine  H.  fucoidi  at  diversum:  forma  frondis-Laciniis  multo  angustio- 
ribus  et  valvulis  indusii  integerrimis. 

Ab.  H.  bivalvi  situ  fructificationum  etc.— Swartz,  Synopsis  378. 

Fronds  commonly  6  to  10,  but  sometimes  up  to  20  cm  long, 
usually  broadly  ovate  with  broad  base,  glabrous  or  nearly  so, 
rachis  narrowly  winged,  the  wing  sparsely  serrated  with  con- 
spicuous teeth,  large  fronds  quadripinnatifid,  the  segments  linear, 
about  0.7  mm  wide,  the  lamina  usually  not  widened  in  the  axils, 
serrate  with  prominent,  rather  remote  teeth;  cell  walls  uni- 
formly thin  and  straight;  sori  on  very  short  axillary  segments, 
or  terminal  in  very  full  fruit,  involucre  about  3  mm  long,  1  to 
1.5  mm  wide,  cleft  about  one-third  (rarely,  one-half)  of  the 
way  down,  the  tube  marginate  on  the  sides,  the  lips  wider  than 
the  tube  and  widening  upward  or  less  commonly  narrowed,  the 
lip  entire  or  rarely  with  one  or  two  irregular  teeth.  The  plant 
bears  faintly  the  odor  of  H.  sanguinolentum. 

H837 5 
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Hooker,  Sp.  Fil.  98,  notes  a  variety,  B,  on  rocks,  with  "fronds 
scarcely  an  inch  long."  He  also  says  "lips  entire  or  serrated." 
I  discuss  under  H.  revolutum  a  dwarf  with  toothed  lips,  which, 
having  also  broad  and  short  segments,  looks  to  me  more  like 
that  species,  although  mixed  with  small  H.  multifidum.  The 
reductions  of  Colenso's  species  are  made  by  Cheeseman,  and 
tacitly  accepted  by  Holloway,  Trans.  N.  Z.  Inst.  54  (1923) ,  whose 
plate  69  illustrates  the  plasticity  of  the  species. 

New  Zealand,  many  collections.  A  specimen  from  Lord  Howe 
Island,  Watts,  in  Queensland  Herb.,  seems  to  be  identical.  Speci- 
mens bearing  this  name  from  many  other  islands  seem  to  me 
all  to  be  distinct.  One  from  Samoa  is  sterile  and  might  be 
this  species,  but  is  more  likely  to  be  H.  feejeense.  Also,  from 
Aneityum,  Kajewski  871  A,  sterile,  is  possibly  H.  multifidum. 

44.  HYMENOPHYLLUM  BIVALVE   (Forster)   Swarta.     Plate  30,  figs.  4  to  6. 

Hymenophyllum  bivalve  (Forster)  Swartz,  Schrad.  Journ.  1800s 
(1801)  99  (not  seen),  Synopsis  146,  372;  Schkukr,  Krypt.  Gew. 
132,  pi  135,  h;  Hooker,  Sp.  Fil.  1 :  98,  pi  85,  D. 

Trichomanes  bivalve  Forster,  Prodromus  (1786)  84. 

Sphaerocionium  bivalve  Presl,  Hymen.  126. 

Trichomanes  pacificum  Hedwig,  Fil.    (1803)    (not  seen). 

Hymenophyllum  spathulatum  Colenso,  Tasm.  Journ.  2  (1844)   184. 

Hymenophyllum  pyriforme  VAN  DEN  Bosch,  Ned.  Kruid.  58  (1863) 
173. 

T.  biualue,  frondibus  subbipinnatis :  pinnis  alternis  decurrentibus  di- 
chotomis,  segmentis  linearibus  serratis,  fructificationibus  subrotundis  biua- 
luibus.    F. — Forster,  loc.  cit. 

Stipes  semispithameus,  filiformis,  teres  rigidus,  fuscus,  nigricans. 

Frons  oblonga,  acuminata  2-pinnata  glabra,  sicca  circinalis,  recens  sub- 
diaphana  quasi  a  vesiculis  distinctis  pellucidis  conflata. 

Rachis  flexuosa,  marginato-alata. 

Pinnae  alternae,  ovato-acuminatae,  decurrentes  dichotomae. 

Pinnulae  lineares,  obtusae  denticulato-serratae. 

Sori  ad  apices  pinnularum  solitarii  globosi.  Columella  conico-cylindra- 
cea,  exserta. 

Indu&ia  ovato — 1.  subrotundo-ventricosa,  valvulis  integerrimis  conniven- 
tibus,  pinnulae  cui  insident  latiora. 

Observatio.  Laciniis  s.  pinnulis  denticulato-serratis  ab  H.  clavato  facile 
distinguitur. — Swartz,  Synopsis  372. 

Very  much  like  H.  multifidum.  The  proposed  distinctions 
are — 

1.  That  H.  bivalve  is  "subbipinnate,"  H.  multifidum  more 
compound;  if  this  distinction  holds,  practically  all  specimens 
called  H.  bivalve  are  misnamed. 

2.  That  the  receptacle  of  H.  bivalve  is  exserted;  it  is  rarely 
so. 
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3.  That  the  sori  of  H.  bivalve  are  terminal,  those  of  H.  mvl- 
tifidum  supra-axillary. 

4.  That  the  sori  of  H.  bivalve  are  roundish,  those  of  H.  multi- 
fidum  more  elongate. 

If  the  specimens  in  hand  are  correctly  named,  and  if  I  under- 
stand the  species — which  may  not  be  so,  as  I  have  not  seen  a 
Forster  specimen — H.  bivalve  has  uniformly  roundish  involucres, 
1.5  to  1.8  mm  long,  which  are  "terminal,"  not  on  pinnae,  but 
on  segments,  usually  remote  from  the  margin  of  the  frond  and 
not  much  shorter  than  the  adjacent  sterile  ones,  while  those  of 
H.  multifidum  are  larger  and  longer,  and  borne  on  much  short- 
ened segments.  The  fronds  as  a  whole  are  so  alike  that  I  do 
not  illustrate  that  of  H.  bivalve.  It  has  the  odor  of  other  New 
Zealand  species. 

Specimens:  New  Zealand,  Kirk  560,  Cheeseman  SOS,  Sledge 
SJf5,  Thomson,  Green,  Tryon,  Setchell,  Holloway,  Hooker.  Aus- 
tralia, New  South  Wales,  Baiierlen:  Queensland,  Roberts  Pla- 
teau, Shirley. 

The  Philippine  plant  given  this  name  by  J.  Smith,  Cuming 
26U,  is  H.  Meyenianum.  In  the  Hooker  collections,  H.  bivalve 
and  H.  multifidum  may  have  been  confused;  at  any  rate,  as  to 
sterile  ones  bearing  both  names,  I  cannot  guess  which  is  correct. 

Hymenophyllum  pyriforme  was  described  with  "parietibus 
incrassatis  hyalinis  pulchre  regulariter  crenulatis  f  while  H. 
bivalve  should  have  them  "rubellis  diaphanis  spinuloso-dentatis." 
The  distinction  is  verbal,  the  two  expressions  denoting  different 
manifestation  of  the  same  type  of  thickening.  The  unpublished 
sketches  of  van  den  Bosch  show  perfectly  smooth  and  straight 
walls,  and  the  crenate  or  toothed  walls,  for  both  species.  The 
distinction  between  perfectly  even  walls,  and  the  crenate-thick- 
ened  or  toothed  walls,  is  usually  specific,  at  least  if  it  character- 
izes whole  fronds.  Of  the  specimens  cited,  half  have  the  walls 
completely  undifferentiated,  and  half  have  them  typically 
thickened. 

45.  HYMENOPHYLLUM  TRIANGULARE  Baker. 

Hymenophyllum  triangular e  Baker,  Syn.  Fil.  (1867)  69;  Hooker's 

Ic.  PL,  1613. 
H.  mannianum  Kuhn,  Fil.  Afric.   (1868)   40. 

St.  2-4  in.  L,  smooth,  naked;  }r.  ovate-triangular,  tripinnatifid,  4-6  in. 
1.,  2-3  in.  br.  at  the  base;  main  rachis  winged  above;  the  second  rachis 
broadly  winged  throughout;  pinnae  rhomboidal-lanceolate;  lowest  pinnl. 
deeply  pinnatifid,  with  simple  or  forked  conspicuously  spinuloso-dentate  li- 
near segm.,  2-3  in.  1.;  sori  usually  solitary,  placed  on  the  upper  pinnae 
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at  the  base  of  the  anterior  pinnule  at  the  outer  side;  invoL  large,  ovate, 
fully  a  line  deep,  divided  about  halfway  down;  valves  nearly  entire.  H. 
Mannianum,  Mett. 

Hab.  Fernando  Po,  Mann,  333. — Much  resembling  H.  multifidum  and  6t- 
valve  in  habit,  but  the  segments  are  broader,  and  the  sori  are  much  larger 
and  usually  solitary.  It  is  the  only  Leptocionium  which  has  yet  been 
found  in  Tropical  Africa. — Baker,  Syn.  Fil.  2d  ed.  69. 

Hymenophyllum  mannianum  is  a  name  published  a  year  later 
based  on  the  same  collection.  I  have  not  seen  this  collection, 
but  the  species  seems  to  be  represented  by  three  collections  from 
Kamerun:  Zenker  3879,  Staudt  US,  and  Gocker  HO,  all  in  U. 
S.  Nat.  Herb. 

The  wing  on  the  rachises  bears  long,  spinelike  teeth.  The 
internal  walls  are  not  clearly  visible  in  middle  optical  section, 
and  are  therefore  presumed  to  be  thick  and  pitted;  coming  to 
the  surface,  they  are  crenulate,  thickened,  and  toothed,  similarly 
to  H.  edentulum;  not  many  sori  are  present,  and  I  have  been 
able  to  detect  just  one  protruded  receptacle. 

The  deltoid  fronds  on  long,  very  slender  stipes  make  this 
species  as  distinct  in  appearance  as  it  is  geographically. 

2.  Subgenus  AMPHIPTERUM  Presl 

Amphipterum  Presl,  Epim.   (1852)  258,  nomen,  as  genus. 

Altior  evolutionis  gradus  est  ille,  si  raches  costaeque  venaeque  ala  fo- 
liacea  libera  bilaterali  serrata  in  pagina  superiori  frondis  instructae  sunt. — 
Talem  organisationem  exhibet  inter  Trichomanoideas  Amphipterum  fuscum 
(Trichomanes  fuscum  Blume,  .  .  .). — Presl,  loc.  cit. 

Frondibus  pinnatim  decompositis,  rhachi  hirsuta,  venis  aut 
inferne  aut  utraque  facie  alatis  vel  cristatis;  margine  aut  ser- 
rulata  aut  integra;  soris  magnis  segmenta  axillaria  abbreviata 
tertiaria  (vel  sursum  secondaria)  terminantibus,  involucro  vix 
ad  mediam  longitudinem  bilabiato,  deorsum  cristato  vel  lami- 
nato,  receptaculo  valde  extruso. 

Nearly  related  to  Meringium.  I  would  not  consider  it  ex- 
pedient to  distinguish  it  generically  or  otherwise  if  the  wings 
on  the  veins  were  the  only  distinction;  but  A.  fuscum  is  no  less 
peculiar  in  its  combination  of  cristate  involucre  and  entire  mar- 
gin. Accessory  laminar  outgrowths  of  the  axis  are  known  in 
several  American  species  which  I  regard  as  phyletically  remote ; 
but  in  the  case  of  A.  laminatum  and  A.  geluense  I  believe  this 
common  structural  feature  is  evidence  of  real  affinity.  While 
I  would  not  regard  these  outgrowths  as  a  very  sufficient  generic 
character,  they  serve  well  for  the  recognition  of  the  group.  Van 
den  Bosch,  Hymen.  Javan.  64,  was  disposed  to  agree  with  Presl 
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on  the  generic  distinctness  of  his  H.  fuscum,  but  would  have 
placed  it  in  Didymoglossese.  In  drying,  the  frond  curls  down- 
ward, but  the  sides  of  the  segments  are  raised,  in  the  manner 
familiar  in  Gonocormus. 

Four  species.     Range :  Sumatra  to  New  Guinea. 

Key  to  the  species  of  the  subgenus  Amphipterum. 
Margin  entire. 

Nether  surface  lamellate.... 46.  jj%  fuscum. 

Both  surfaces  lamellate  47.  H.  Ledermannl 

Margin  serrulate:  both  surfaces  lamellate. 

Rachis  stout,  hirsute 48.  H.  geluense. 

Rachis  slender,  glabrescent  49.  H.  laminatum. 

4«.  HYMENOPHYLLUM  FUSCUM  van   der  Bosch.    Plate  31. 

Hymenophyllum  fuscum  van  den  Bosch,  Hymen.  Javan.  (1861)  62, 

pi  51,  52  B. 
Trichomanes  fuscum  Blume,  Enum.   (1828)   225. 
Amphipterum  fuscum  Presl,  Epim.  Bot.  (1852)  258. 
Didymoglossum  fuscum  Hasskarl,  Fil.  Javan.  2  (1857)  19. 
Hymenophyllum  dipteroneuron  A.  Br.:  Kunze,  Bot.  Zeit.  5  (1847) 

225. 
Hymenophyllum  zollingerianum  Kunze,  Bot.  Zeit.  6    (1848)   805; 

van  den  Bosch,  Hymen.  Javan.  61,  pi  50,  52  A. 
Didymoglossum  zollingerianum  Hasskarl,  Fil.  Javan.  2  (1857)  20. 

T.  fronde  pinnata  lanceolata  diaphana,  pinnis  alternis  subsessilibus  (su- 
perioribus  adnatis)  ovalibus  obtusis  basi  truncatis  lobato-pinnatifidis  ad 
costam  utrinque  paleaceo-hirsutis,  lobis  incisis,  rachi  superne  marginata 
stipiteque  teretiusculo  ferugineo-hirtis. 

Crescit  in  Javae  montibus  excelsis. — Blume,  loc.  cit. 

Van  den  Bosch  distinguished  H.  fuscum  from  H.  Zollingeria- 
num by  "habitus  minus  laxus,  rhachis,  excepta  basi,  manifeste 
alata,  laciniae  minores  lacinulaeque  angustiores,  cristae  mem- 
branaceae  ubique  in  fronde  valde  conspicuae  latae,  eontextus 
laxior  e  cellulis  majoribus  minus  opacis  undulatis,  etc."  He 
expressed  doubt  as  to  the  constancy  of  these  criteria ;  Hasskarl, 
op.  cit.  20,  questioned  the  specific  distinctness;  the  Synopsis 
Filicum  ignored  fuscum  under  whatever  genus;  and  Raciborski, 
Flora  v.  Buitenzorg,  ignored  H.  Zollingerianum.  I  do  not  find 
any  character  by  which  any  line  can  be  drawn  between  the  two ; 
nor  do  the  several  differences  between  the  extremes  constitute 
a  cumulative  difference,  because  they  are  correlated,  all  alike 
presumably  affected  by  the  same  external  conditions.  I  have 
collected  on  the  Gedeh  the  extremes,  together,  even  on  the  same 
rhizome  (Plate  31,  fig.  1). 

The  fronds  of  typical  H.  fuscum  are  broadly  lanceolate  to 
ovate,  6  to  15  cm  long,  acute  and  compact.    From  this  they 
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vary  to  narrowly  lanceolate  with  remote  pinnae  and  attenuate 
apex,  and  up  to  35  cm  long,  in  which  form  it  is  typical  JET.  Zollin- 
gerianum.  I  suppose  that  the  elongate,  lax  form  develops  in 
moist,  sheltered  places. 

The  rachis  is  more  narrowly  winged  (it  is  never  very  broad) 
in  the  elongate  form,  and  on  well-developed  fronds  is  always 
wingless  at  the  base.  The  upper  part  of  it  bears  the  supple- 
mentary wings  on  the  nether  side  (cf .  Blume's  superne) .  Partly 
in  continuation  of  the  supplementary  wings,  the  base  of  the 
involucre  bears  several  similar  longitudinal  wings,  extending 
almost  as  far  as  the  tube. 

The  species  seems  to  be  common  in  Java,  at  least  West  Java, 
from  which  I  have  seen  type  material  of  all  described  species. 
A  considerable  part  of  the  more  recent  collections,  correctly 
placed  under  H.  fuscum  in  the  Leyden  Herbarium,  are  typical 
H.  Z  oiling  erianum.  I  have  seen  a  single  specimen  from  Sumatra, 
Rosenstock  FU.  Sumatra,  exsicc.  210,  Winkler.  An  older  Su- 
matra collection  was  misidentified ;  it  is  a  sterile  fragment  of 
some  other  species. 

The  walls  of  H.  fuscurn,  correctly  depicted  by  van  den  Bosch 
taking  together  his  drawings  of  H.  fuscurn  and  H.  Zollingeria- 
num,  are  thin,  straight  or  slightly  wavy  in  median  optical  section, 
nearly  straight  or  minutely  wavy  where  they  strike  the  surface 
walls,  and  toothless  or  somewhat  toothed  there.  The  more  evi- 
dent reticulation  and  toothing  of  JET.  geluense  and  H.  laminatum 
is  indicated,  but  very  slightly  developed. 

47.  HVMENOPHYLLUM  LEDERMANNI  Brause.    Plate  32. 

Hymenophyllum  Ledermanni  Brause,  Bot.  Jahrb.  56   (1920)  41. 

Rhizoma  longe  repens,  0,8  mm  crassum,  glabreseens,  juventute  pilis 
ferrugineis  articulatis  densis  munitum,  folia  interstitiis  2-4,5  cm  longis 
emittens.  Peiioli  f  usci,  teretes,  rigidi,  superiore  in  parte  angustissime  alati, 
rhizomati  similes  glabrescentes  vel  pilosi,  7-13  cm  longi,  1  mm  crassi. 
Lamina  10-15  cm  longa,  2,5-7  cm  lata,  sicca  fusca,  glabra,  ambitu 
laneeolata  vel  ovata,  in  apicem  obtusiusculum  desinens,  pinnato-bipin- 
natifida  vel  bipinnato-pinnatifida ;  pinnis  I  petiolatis,  10-14-jugis,  approx- 
imatis,  alternis,  suberecto-patentibus  e  basi  cuneata  rhomboideo-oblongis, 
apice  truncatis,  usque  ad  3  cm  longis,  1,7  cm  latis;  pinnis  II  e  basi  cu- 
neata ovatis  vel  rhomboideis,  obliquis,  approximatis,  apice  truncatis,  usque 
ad  costulam  fere  pinnatifidis;  segmentis  linearibus  vel  subquadrangularibus, 
fasciculatim  subparellelis,  confertis,  margine  integris;  rachibus  costisque 
fuscis,  anguste  alatis,  pilis  longis,  ferrugineis,  articulatis  curvatis  densis 
instructis;  costis  nervisque  validis,  fusco-pilosis,  utrinque  lamellis  membra- 
naceis  praeditis,     Sori  superiorem  dimidiam  laminae  partem  occupantes, 
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axillaree,  nervorum  ramo  infimo  antico  abbreviato  impositi,  pinnis  II  ba- 
silaribus  interdum  2  soros  gerentibus  exceptis  singuli  in  pinnis  II,  usque  ad 
8  in  pinnis  I,  uniseriales  in  utroque  costae  latere,  ca.  2,5  mm  longi,  1  mm 
lati,  angustissime  marginati,  indusio  cupuliformi,  ore  vix  dilatato,  dorso 
nervis  aequali  lamellis  densis  prominentibus  armato,  bilabiato;  labiis  apice 
rotundatis,  laevibus  (non  lamellis  praeditis),  membranaceis ;  receptaculo 
crasso,  brunneo,  usque  ad  0,5  mm  exserto. 

Nordostl.  Neu-Guinea:  Kaiserin-Augusta-Fluss-(Sepik)  Gebiet:  Etap- 
penberg,  dichter  Hohenwald,  hell  grimes  Hymenoph.,  epiphytisch  in  einer 
Baumkronc,  850  m  ii.  M.  (Ledermann  n.  9408.— 21.  Okt.  1912),— ebendort, 
10-15  cm  hohes  Hymenoph.  im  Moospolster  der  Baume  (Ledermann  n 
8993.-3.  Okt.  1912). 

Gehort  zu  den  Arten,  bei  denen  die  Kosta  und  Nerven  mit  zweiflugeli- 
gen  Leisten  versehen  sind,  wie  bei  H.  fuscum  Bl.  und  H.  geluense  Ros. 
Letzteres  ahnelt  der  vorliegenden  Art  im  Habitus  sehr,  audi  in  dem  tri- 
chomanoiden  Indnsium,  aber  es  hat  gezannten  Blatt-  und  Leistenrand,  weiter 
auseinander  gestellte  Nerven  und  breitere  letzte  Fiederabschnitte.  Bei  der 
vorliegenden  Art  Bestehn  die  Fiedern  II  hauptsachlich  aus  den  durch  die 
Leisten  noch  dicker  erscheinenden  Nerven,  an  deren  beiden  Seiten  die 
Blattflache  auf  das  ausserste  beschrankt  ist. 

Die  Art  scheint  in  der  Form  und  Lange  der  Fiedern  sehr  veranderlich 
zu  sein.  Es  liegen  etwas  35  an  derselben  Stelle  gesammelte  Blatter  vor, 
von  diesen  ist  kaum  eines  dem  anderen  gleich.  Die  Fiedern  I  werden  bis 
5  cm  lang  und  sind  am  Scheitel  nicht  gestutzt,  sondern  im  Gegentiel  lang 
zugespitzt;  Fiedern  II  werden  schmaler,  zahlreicher  und  spitzer;  letzte 
Fiederabschnitte  noch  schmaler.  Die  ausserste  Form  dieser  Abweichungen 
m8chte  ich  bezeichnen  als: 

Var*  nutans  Brause  n.  var. — Differt  laminis  nutantibus,  pinnis  longiori- 
bus,  longissime  acuminatis,  pinnis  II  angustioribus,  numerosioribus,  acu- 
minatis;  laciniis  angustioribus. 

Nordostl.-Neu-Guinea :  Kaiserin-Augusta-Fluss-  (Sepik-)  Gebiet:  Lord- 
berg,  lichter  Bergwald,  braunlich-hell-grunes  Hymenoph.,  Behaarung  dun- 
kelbraun,  in  den  grossen  Moospolstern  der  Baumkronen,  2000  m  u.  M. 
(Ledermann  n.  10117.— 6.  Dez.  1912),-— Etappenberg,  850  m  u.  M.  (Leder- 
mann n.  9171a.— 11.  Okt.  1912). 

I  am  indebted  to  the  courtesy  of  the  Berlin  Botanic  Garden 
for  a  partial  frond  of  the  type  collection,  Ledermann  9408.  It 
is  nearer  to  H.  fuscum  than  to  the  related  Papuan  species,  as 
shown  by  the  entire  margins  and  by  the  cellular  structure.  The 
most  of  the  walls  are  almost  uniformly  thin,  but  crenulate  or 
slightly  toothed  walls  can  be  detected  here  and  there.  The 
frond  is  the  most  compacted  in  the  group,  the  veins  in  the  uncut 
central  parts  of  the  pinnae  and  pinnules  running  parallel  and 
so  close  together  that  the  secondary  wings  are  in  many  places 
in  contact,  concealing  the  normal  lamina. 

The  variety  is  probably  not  one,  but  merely  an  edaphic  form 
like  1?.  ZoUingerianum. 
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47a.  HYMENOPHYLLUM  CERNUUM  Gepp. 

Hymenophyllum  cernuum  Gepp,  in  Gibbs,  Dutch  N.  W.  New  Guinea 
(1917)  68. 

I  have  not  seen  this  plant.  By  description,  it  seems  to  re- 
semble a  slender  form  of  H.  Ledermanni. 

48.  HYMENOPHYLLUM  GELUENSE  Rosenstock.    Plate  S3. 

Hymenophyllum  geluense  Rosenstock,  Fedde's  Repert.   5    (1908) 
372. 

Leptocionium ;  rhizomate  longe  repente,  vix  ramoso,  1  mm  crasso,  rufo 
pilisque  rufis  dense  obsito,  radiculis  2-3  cm  longis,  creberrimis  instructo, 
interstitiis  5-15-centimetralibus  folia  gerente;  stipitibus  10-20  cm  longis, 
rigidis,  teretibus,  atrofuscis,  pilis  fuscidnlis  2-3  mm  longis,  tricatis  obtec- 
tis;  laminis  rigide  membranaceis,  fuscidulis,  20-30  cm  longis,  nunc  linea- 
ribus,  2-3  cm  latis,  nunc  lanceolatis,  basi  usque  ad  8  cm  dilatata;  illis 
pinnatis,  pinnis  alternis,  numerosissimis,  erecto-patentibus,  apice  incur- 
vatis,  anguste  decurrentibus,  e  basi  inaequali  (anteriore  cum  rhachi  pa- 
rallela,  posteriore  oblique  truncata)  rhomboideo-oblongis,  apice  truncatis 
aut  elongato-acuminatis,  11-3  cm  longis,  1  cm  latis,  2-3-pinnatifidis,  laci- 
niis  ultimis  anguste  linearibus,  confertis,  fasciculatim  subparallelis,  margine 
piano  acute  serratis,  apice  attenuato  integer rimis  (nee  emarginatis) ;  his 
(sc.  laminis  lanceolatis)  bipinnatis,  pinnis  inferioribus  usque  ad  10  cm 
longis,  3-4  cm  latis,  faciem  laminae  simpliciter  pinnatae  omnino  interan- 
tibus,  ceteris  sensim  minoribus,  subconf ormibus ;  rhacibus  cum  stipitibus 
eoncoloribus,  elasticis,  margine  angusto,  olivaceo-fusco,  piano,  integerrimo 
vel  (apicem  versus)  denticulato  pilisque  iis  stipitum  aequalibus  instructis; 
costis  nervisque  crassis,  atrofuscis,  fuscopilosis,  in  utraque  facie  lamellis 
binis  membranaceis,  conspicue  cristato-serratis  ornatis;  soris  1-4  in  singulis 
pinnulis,  axillaribus,  costularum  ramo  anteriori,  abbreviato  impositis;  indu- 
siis  magnis,  late  tubiformibus,  anguste  marginatis,  dorso  cristatis,  bilabia- 
tis;  labiis  tubum  aequantibus,  rotunda tis,  minutissime  denticulatis  vel 
integerrimis;  receptaculo  crasso,  setaceo,  exserto. 

Nova-Guinea,  in  monte  Gelu,  c.  1000  m  alt. — leg.  Dr.  E.  Werner,  VII, 
1907,  No.  48. — Rosenstock,  loc.  cit. 

I  know,  and  have  illustrated,  this  species  by  a  subsequent 
collection,  Rosenstock,  Fit  novoguin,  exsicc.  178,  Bamler,  Sat- 
telberg,  altitude  900  m.  This  is  represented  in  the  Phil.  Nat. 
Herb.,  the  Gray  Herb.,  and  particularly  well  in  the  Herb.  Univ. 
Calif.  Collectively  these  illustrate  fairly  the  described  range 
in  size  and  dissection. 

The  cells  are  slightly  elongate;  internal  walls  broadly  and 
shallowly  reticulate-pitted,  finely  wavy  where  they  impinge 
against  the  surface  walls  and  there  conspicuously  toothed  by 
thickened  lines  on  the  superficial  walls. 
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49.  HYMENOPHYLLUM  LAMINATUM  Copeland.    Plate  84. 

HymenophyUum  laminatum  Copeland,  Philip.  Journ    Sci    §  C   6 
(1911)   70. 

Rhizomate  repente  pube  purpurea  vestito;  stipite  4  ad  5  cm  alto  sursum 
pubescente;  fronde  ca.  15  cm  alta,  2.5  ad  3.5  cm  lata,  lanceolata,  rhachi  an- 
guste  2-4  alata;  pinnis  lanceolatis,  acutis,  inferioribus  brevistipitatis,  fere 
ad  costam  pinnatisectis ;  segmentis  oblanceolatis  vel  obovatis,  apice  incisis 
sparse  serrulatis,  tenuiter  rigidis,  rufis;  venis  venulisque  late  et  usque  ad 
marginem  undulato-cristatis ;  soris  secus  rhachin  ordinatis,  basi  cristatis, 
ore  bifido,  laciniis  denticulatis. 

[King]  No.  341,  Lakekamu.     [Papua.] 

Nearest  H.  fuscum  (Blume)  v.  d.  Bosch,  differing  from  this  relative  in 
the  narrower  pinae,  more  prolonged  lamellae,  occasionally  serrate  margin 
and  denticulate  lobes  of  the  indusium. — Copeland,  loc.  cit. 

The  cells  of  the  normal  lamina  are  somewhat  elongate.  The 
internal  walls  are  broadly  and  shallowly  pitted  (reticulate), 
and  nearly  straight  or  finely  wavy  where  they  meet  the  super- 
ficial walls.  Along  these  lines,  there  are  outgrowths  (teeth). 
The  degree  of  the  thickening  which  forms  the  pits  and  teeth 
is  very  variable  on  different  parts  of  the  one  known  specimen. 

In  publishing  this,  I  overlooked  the  then  recently  described 
H.  geluense.  Judging  by  the  single  collections  H.  laminatum 
seems  very  well  and  conveniently  distinguished  by  the  much  less 
hairy  and  more  slender  stipe  and  rachis.  Also  the  secondary 
lamination  is  more  continuous,  firmer,  and  less  toothed,  and 
the  involucre  less  cristate. 

3.  Subgenus  MYRIODON  novum 

Lamina  normale  continua  omnino  carente,  dentibus  longitu- 
dinalibus  ad  rhaches  costasque  ubique  et  irregulariter  affixis 
substitute,  involucro  medio  fisso  ubique  dentifero,  receptaculo 
extruso. 

One  species,  endemic  in  New  Guinea.  Apparently  a  very 
specialized  derivative  of  H.  denticulatum. 

fi0.  HYMENOPHYLLUM   ODONTOPHYLLUM  Copeland  sp.   nor.    Plate  35. 

Rhizomate  0.3  mm  crasso,  glabrescente ;  stipite  1.5  ad  4  mm 
alto,  filiforme,  terete;  fronde  usque  ad  8  cm  longa,  vix  2  cm 
lata,  bi-tripinnata,  pinnis  et  pinnulis  adscendentibus  sursum 
dense  imbricatis,  rhachibus  "costisque"  ubique  dentibus  longi- 
tudinalibus  heterostiche  insertis,  basibus  elongatis  deinde  valde 
attenuatis,  apicibus  filif ormibus  saepe  fuscescentibus,  densissime 
obsitis,  lamina  f rondis  aliter  carente ;  cellulis  plerisque  elongatis, 
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parietibus  marginatum  denticulis  incurrentibus  ornatis,  inter- 
nalibus  rectis  vix  incrassatis,  apud  superficiem  plerumque  in- 
conspicue  irregulariter  incrassatis;  soris  supraaxillaribus,  ses- 
silibus,  involucro  ca.  2  mm  longo,  1.5  mm  lato,  ubique  densissime 
dentifero,  receptaculo  longissime  exserto. 

New  Guinea,  "Kaiserin-Augusta-Fluss-(Sepik-)  Gebiet:  Fels- 
spitze — in  Baumkronen,"  altitude  1,400  to  1,500  m.  Ledermann 
ISO 57.     Type  in  Herb.  Univ.  Calif. 

This  is  H.  sabinifolium  var.  imbricata  Brause,  Engler's  Bot. 
Jahrb.  56  (1920)  45.  I  have  no  doubt  that  H.  sabinifolium  var. 
irregularis  Brause,  ibidem,  is  the  same.  But  it  is  not  H.  acan- 
thoides  (H.  sabinifolium) ,  and  I  am  not  sure  that  they  are  inti- 
mately related.  That  species  has  all  axes,  from  stipe  to  veins, 
bearing  on  each  side  a  continuous  wing,  such  as  regularly  con- 
stitutes the  lamina  in  this  family,  the  wing  being  exceedingly 
overfull  and  therefore  ruffled  (crisped),  with  the  result  that  the 
very  numerous  large  marginal  teeth  stand  out  in  all  directions. 
Hymenophyllum  odontophyllum  bears  no  continuous  wings.  In- 
stead, with  increasing  density  from  the  base  of  the  rachis  to 
the  lips  of  the  pinnules,  the  axes  are  beset  with  individual,  sep- 
arate teeth,  the  few  basal  ones  in  the  position  of  a  discontinuous 
but  otherwise  normal  lamina,  but  elsewhere  apparently  erect 
from  any  line  on  the  periphery  of  the  axes.  They  are  so  densely 
placed,  and  so  imbricate,  that  the  bases  become  hidden;  where 
they  are  least  dense,  I  have  thought  that  they  might  be  in  six 
or  eight  rows.  They  might  represent  the  supplementary  and 
normal  laminae  of  Amphipterum,  but  I  have  no  evidence  except 
their  place  of  origin  to  support  this  suggestion. 

4.  Subgenus  HEMICYATHEON  Domin 

Hemicyatheon  Domin,  Bibl.  Bot.  20  Heft.  85  (1915)  20. 

Pinnulis  (segmentis)  ultimis  integris  vel  spinuloso-denticulatis ;  indusiis 
infundibuliformibus  parte  inferiore  connatis  sed  supra  profunde  (usque  ad 
medium  vel  duas  partes  tertias)  bilabiatis  et  eampanulato-patentibus ;  re- 
ceptaculo longe  exserto. — Domin,  loc.  cit. 

A  group  of  two  known  species,  typified  by  H.  Baileyanum,  with 
entire  margin.  The  second  species,  with  serrate  margin,  is 
neither  H.  praetervisum  nor  the  Australian  plant,  H.  pseudo- 
tunbridgense,  placed  here  by  Domin,  but  is  H.  Deplanchei,  of 
New  Caledonia.  As  the  chief  reason  for  recognizing  this  group 
as  an  entity  is  its  containing  species  with  both  kinds  of  margin, 
it  is  an  amusing  coincidence  that  such  a  pair  of  species  actually 
exists.    Unless  the  group  be  recognized  as  such,  either  its  two 
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members  must  be  widely  separated,  contrary  to  nature,  or  it 
must  be  included  in  Meringium,  where  H.  Baileyanum  would  be 
very  much  out  of  place,  or  in  Mecodium,  where  H.  Deplanchei 
would  be  altogether  misplaced. 

I  have  already  shown  that  the  occurrence  of  such  a  group  as 
this  is  explicable  by  assuming  hybridization  between  members 
of  the  two  great  groups  the  characters  of  which  are  here  com- 
bined. 

Key  to  the  species  of  the  subgenus  Hemicyatheon. 

Margin  toothed  52.  H.  Deplanchei. 

Margn  entire 51.  H.  Baileyanum. 

51.  HYMENOPHYLLUM   BAILEYANUM  Domin.    Plate  36. 

Hymenophyllum  Baileyanum  Domin,  Bibl.  Bot.  20  Heft  85   (1913) 
21,  pi  2,  figs.  2,  8. 

H.  trichomanoides  F.  M.  Bail.  Rep.  Gov.  Sci.  Exped.  Bell.-Ker  Range  74 
(1889),  3rd  Suppl.  Syn.  Queensl.  Fl.  90  cum  tab.  (1890),  Catal.  Plants 
Queensl.  58  (1890),  Lithogr.  Ferns  Queensl.  tab.  31  (1892),  Queensi.  Fl. 
VI.  1946   (1902),  non  v.  d.  Bosch  1863. 

Rhizomate  longissime  repente  saepe  I  m  vel  usque  1  m  longo  tenui 
filiformi  fusco  paleis  piliformibus  adpressis  sed  apice  recurvis  sat  dense 
obtecto  vel  rhizomatibus  vetustis  interdum  subnudis;  frondibus  sparsis  dis- 
tantibus  stipitatis,  stipitibus  gracilibus  nudis  exalatis  circa  15-20  mm  lon- 
gis;  lamina  in  circuitu  ovato-oblonga  ovato-lanceolata  usque  fere  lan- 
ceolata  apice  interdum  attenuato-elongata  circa  5-8  cm  longa  et  31-41  cm 
lata  utrinque  glabra  pellucida;  rhachi  tenuiter  sed  conspicue  alata,  ala 
circa  I  mm  lata  plana;  lamina  bipinnata,  pinnis  densiusculis  planis  fla- 
bellato-pinnatifidis,  pinnulis  ultimis  valde  obtusis  linearibus  circa  li-li 
mm  latis  integerrimis;  venis  dichotomo-flabellatis  fuscis  prominulis;  soris 
in  venulis  lateralibus  terminalibus  in  laminae  parte  superiore  sat  nume- 
rosis  segmentorum  apice  insertis;  indusio  basi  segmento  immersa  infun- 
dibuliformi  sed  apice  libero  (indusii  totius  dimidium  vel  usque  fere  duas 
partes  tertias  exhibente)  bilabiato,  labiis  late  oblongis  integris  obtusis 
glabris  demum  subpatentibus;  receptaculo  prima  juventute  incluso  demum 
longe    (usque  3  vel  interdum   quoque  4  mm)    exserto. 

Endemisch  auf  dem  h5chsten  Rucken  des  Bellenden-Ker,  auf  Baumen 
und  Strauchern  epiphytisch  wachsend  (Bailey  1889,  Domin  I.  1910  auf 
dem  mittleren  Gipfel). 

Eine  sehr  merkwurdige  Pflanze,  die  einigermassen  zwischen  Trichomanes 
und  Hymenophyllum  steht.  Schon  Bailey  sagt:  "Indeed  it  may  be  placed 
in  either  Trichomanes  or  Hymenophyllum;  I  place  it  in  the  latter  because 
the  whole  of  the  exserted  portion  of  the  indusium  consists  of  the  two  long 
obtuse  lobes." — Domin,  loc.  cit. 

Through  the  kindness  of  Mr.  C.  T.  White  I  have  been  able  to 
study  the  ample  type  collection  of  this  species.  Domini  descrip- 
tion is  excellent.  The  frond  is  thin,  even  for  Hymenophyllum. 
The  walls  are  glasslike  in  transparency,  vanishing  in  too  strong 
light;  they  are  slightly  thickened,  minutely  irregularly  thickened 
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or  minutely  crenulate  (as  to  the  sides,  not  as  to  the  walls  as  a 
whole). 

On  this  species,  Domin,  op.  cit.  20,  based  a  new  subgenus, 
Hemicyatheon. 

As  diagnosed,  this  would  include  H.  holochilum  and  the  diffi- 
cult group  of  H.  edentulum,  to  which  I  do  not  believe  that  H. 
Baileyanum  has  any  near  affinity.  It  is  distinct  in  texture,  naked- 
ness, and  wall  structure.  Neither  do  I  relate  it  to  H.  praeter- 
visum. 

The  involucre  is  of  too  general  a  type  to  be  significant.  How- 
ever, aside  from  H.  macroglossum  and  a  few  relatives  with  thick, 
toothed  walls,  the  combination  of  entire  margin,  half -cleft  in- 
volucre, and  long  receptacle  is  peculiar  enough  to  justify  Domin's 
subgenus. 

52.  HTMENOPHYLLUM  DEPLANCHEI  Mettenius.    Plate  36. 

Hymenophyllum  Deplanchei  Mettenius,  Linnaea  35  (1868)  393. 

Rhizoma  ultra  setaceum,  paleaceo-setosum ;  folia  membranacea,  firma, 
flavo  s.  olivaceo-viridia,  glaberrima,  tri-subquadripinnati-partita ;  petiolus 
2"  longus  e  basi  cum  rhachi  anguste  alatus;  lamina  31"  longa,  deltoidea; 
laciniae  primariae  approximatae  s.  imbricatae,  patentissimae,  brevi  pe- 
tiolulatae  trapezio-oblongo-lanceolatae,  infimae  suboppositae,  ovato-lanceola- 
tae,  secundariae  ala  latiore  siccatate  recurva  confluentes,  trapezio-oblongae, 
obtusae,  tertiariae  late  crenatae,  bi-trifidae,  superiores  et  ultimae  oblongae 
s.  elongato-oblongae,  obtusae  repande  s.  obtuse  serratae,  hinc  inde  ad  latera 
subintegerrima  antice  dente  una  altiore  praeditae;  sori  in  dimidio  supe- 
riore  laminae  lacinulas  anticas  infimas  s.  inferiores  paullulum  abbreviatas 
occupantes,  basi  cuneati  immersi;  labia  indusii  tubum  aequantia,  semi- 
oblonga,  obtusissima,  integerrima  s.  obscure  repandula;  receptaculum  in- 
clusum;  paraphyses  nullae. 

Nova  Caledonia;  sur  les  arbres;  an  pic  de  la  montagne  de  Mu.  1864 
(Deplanche  n.  174). 

Petiolo  anguste  alato  ab  Hym.  multifido  Sw.  et  bivalvi  Sw.  recedens, 
sororum  numero  ac  dispositione  cum  posteriore,  indusii  magnitudine  cum 
priore  congruens,  habitu  ceterum  Hym.  sanguinolento  non  absimile. 

— Mettenius,  loc.  cit. 

Rhizome  0.5  to  1.0  mm  in  diameter,  wiry;  stipe  about  equally 
stout,  5  to  10  cm  long,  dark,  with  a  narrow  green  wing  nearly 
to  the  base;  frond  8  to  20  cm  long,  broadly  ovate,  acuminate 
with  apex  usually  curved,  clear-green,  tri-  or  quadripinnatifid, 
axes  everywhere  winged,  the  wing  toothed  wThere  not  exceed- 
ingly narrow;  segments  crowded,  about  0.8  mm  wide  with  re- 
mote, prominent  teeth;  cells  mostly  isodiametric,  internal  walls 
clear,  thin,  straight,  and  even,  fringed  exactly  where  they  strike 
the  surface  walls  with  close,  short,  thin,  colorless  teeth,  not  every- 
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where  visible;  sori  numerous,  on  subobsolete  supra-axillary  seg- 
ments, involucre  about  2.5  mm  long,  1  to  1.5  mm  wide,  cleft 
hardly  halfway  down,  tube  smooth,  winged  or  not  winged  at  base, 
lips  pale,  wide,  broadly  rounded,  usually  entire  or  nearly  so,  but 
sometimes  distinctly  toothed,  receptacle  usually  but  not  always 
included. 

Endemic  in  New  Caledonia. 

Specimens:  Balansa  2706a,  Cribs  1343,  LeRat  843,  874, 
Schlechter  14757  (as  H.  dimidiatum) ,  Franc  68bis,  "F"9  1394, 
2257,  and  Rosenstock  Fil.  Novae  Caled.  132. 

5.  Subgenus   EUHYMENOPHYLLUM 

Hymenophyllum  J.  E.  Smith,  Mem.  Acad.  Turin  5  (1793)  418,  ge- 
nus, typified  by  H,  tunbridgense,  the  only  original  species. 

This  subgenus  is  characterized  by  small  fronds,  toothed 
margins,  cell  walls  little  if  at  all  differentiated,  involucres  cleft 
to  the  bottom  or  nearly  so,  slender  receptacles  included  or  hardly 
exceeding  the  lips,  and  sessile  sporangia.  It  is  not  a  large  group, 
and  is  distinctly  nontropical,  reaching  the  latitudinal  extremes 
of  the  family,  north  and  south.  Hymenophyllum  affine  and  H. 
perfissum  are  the  only  local  tropical  species  in  the  Old  World, 
unless  H.  bontocense  belongs  here,  and  unless,  as  has  been  stated, 
•t  is  represented  in  tropical  Africa.  Hymenophyllum  barbatum 
and  H.  simonsianum  have  a  range  within  the  Tropics,  but  are 
better  regarded  as  North  Temperate  Zone  plants. 

Many  species  have  been  described  as  relatives  of  H.  tunbrid- 
gense, but  the  usual  feature  responsible  for  this  is  nothing  more 
conclusive  than  smallness. 

Key  to  the  species  of  the  subgenus  Euhymenophyllum. 

Axes  not  scaly. 

Lips  of  involucre  entire  or  essentially  so. 
Frond  more  than  2  cm  long. 

Rachis  of  well-developed  plants  wingless  at  base. 
Sori  sessile.     (Australia,  Norway,  etc.) 

53.  H.  peltatum. 

Sori  slightly  immersed.     (Fiji.) 54.  H.  affine. 

Sori  stalked. 

Segments  1.5  mm  wide.     (Borneo.) 

55.  H.  perfissum. 
Segments  0.5  mm  wide.     (Australia.) 

58.  H.  gracilescens. 
Rachis  winged  throughout.     (Australia.) 

56.  H.  antarcticum. 
Frond  under  15  mm  long.     (New  Zealand.)....  57.  H.  Cheesemanii. 
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Lips  of  involucre  toothed. 

Frond  more  than  2  cm  long. 
Eachis  winged  throughout. 

Segments  0.5  mm  wide.     (Australia.) 

58.  H.  gracilescens. 
Segments  1  mm  wide. 

Segments  serrulate.     (South  Africa;  Europe.) 

59.  H.  tunbridgense. 
Segments  spinulose-dentate.     (Asia.) 

60.  H.  barbatum. 
Segments  2  mm  wide.     (India  to  Formosa.) 

61.  H.  simonsianum. 
Rachis  terete  toward  base. 

Marginal  teeth  falcate.     (New  Zealand.) 

62.   H.   revolutum. 
Marginal  teeth   straight.     (Australia.) 

63.  //.  cupressi forme. 
Frond  under  2  cm  long. 

Involucre  shallowly  cleft. 

Marginal  teeth  conspicuous.     (New  Zealand.) 

62.  H.  revolutum. 

Marginal  teeth   small.     (Australia.)....   64.   H.  pumilum. 

Involucre  deeply  cleft.     (New  Caledonia.)....   65.  H.  pumilio. 

Axes  scaly  and  hairy.     (Sikkim,  Himalaya.) 66.  H.  Levingii. 

53.  HYMENOPHYLLUM  PELTATUM  Desvanx.    Plate  37. 

Hymenophyllum  peltatum  Desvaux,  Prod.   (1827)   333. 
Trichomane8  peltatum  Poiret,  in  Lam.,  Encyc.  8    (1808)   76. 
Hymenophyllum  unilaterale  Willdenow,  Sp.  PL  5    (1810)    521. 
Hymenophyllum  Wihoni  Hooker,  Brit.  Fl.  I   (1830)  446;  Wilson, 

Suppl.  to  Engl.  Bot.  pi.  2686. 
Hymenophyllum  Meyeri  Presl,  Hymen.   (1843)   142. 
Hymenophyllum  tunbridgense   Schkuhr,   Krypt.   Gew.  pi.   135,   d, 

non  Smith. 

The  descriptions  by  Poiret  and  Willdenow  were  both  based 
on  a  collection  by  Bory  in  Bourbon,  and  Poiret's  is  so  poor  that 
I  present  Willdenow's. 

H.  frondibus  pinnatis,  pinnis  digitato-pinnatifidis  secundis,  laciniis  li- 
nearibus  subbifidis  serratis,  soris  supraaxillaribus  solitaris,  indusiis  inte- 
gerrimis,  rachi  stipiteque  teretibus  glabris.    W. 

H.  frondibus  pinnatis  linearibus,  pinnulis  cuneiformibus  dentatis,  in- 
terne laciniatis  et  soriferis.    Bory  in  litt. 

Einseitiger  Hautfarrn.    W. 

Habitat  in  insulae  Borboniae  montibus  mille  orgyas  supra  mare  ele- 
vatis,  ad  rupes  humidas.    4  (v.  s.) 

Caudex  repens  filiformis  crassitie  capilli.  Stipes  pollicaris  capillaris 
teres  glaber.  Frons  sesqui-  vel  bipollicaris  pinnata,  circumscriptione  li- 
neari-lanceolata.  Pinnae  inferiores  et  superiores  minores  intermediae  tri- 
vel  quadrilineares  digitato-pinnatifidae  glabrae  secundae.    Laciniae  lineares 
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indivisae  vel  bifidae  obtusiusculae  serratae.    Rachis  teres  glabra.    Sori  su- 
praaxillares  sessiles.    Indusia  oblonga  obtusa  integerrima.    W. 

— WlLLDENOW,   IOC.   cit. 

The  range  is  from  Norway  to  France  and  Ireland,  and  around 
the  globe  in  the  South  Temperate  Zone. 

It  is  nearly  related  to  H.  tunbridgense,  from  which  it  is  crit- 
ically distinguished  by  the  entire  lips  of  the  involucre.  In  the 
British  Isles,  whence  there  are  many  specimens  of  both,  this 
one  has  usually  longer,  narrower,  and  laxer  fronds,  longer 
and  narrower  segments,  the  wing  of  the  rachis  narrower  or 
obsolete  toward  the  base,  and  narrower  involucre.  It  is  so  nearly 
the  same  in  all  parts  of  its  range  that  there  is  little  temptation 
to  recognize  local  derived  species. 

The  cell  walls  are  uniformly  thin,  and  the  cylindrical  recep- 
tacle is,  at  least  usually,  included. 

53a.  HYMENOPHYLLUM  TH0MASSETII  C.  H.  Wright. 

Hymenophyllum  Thomassetii,  C.  H.  Wright,  Kew  Bull.  (1906)  170. 

Rhizoma  repens,  gracile.  Stipes  erectus,  gracilis,  glaber,  circa  1  cm. 
longus.  Lamina  bipinnatisecta,  5  cm.  longa,  2.5  cm.  lata,  glabra;  segmenta 
linearia,  0.7  mm.  lata,  praesertim  versus  apices  minutissime  serrata;  rha- 
chis  anguste  alata.  Sori  quasi-axillares  ad  rhachin;  involucrum  breviter 
ovatum,  integrum  vel  minutissime  dentatum. 

British  Central  Africa.     Mount  Mlanji,  2400  m.,  Thomasset 

Said  to  differ  from  H.  tunbridgense  in  form  of  segments  and 
in  subentire  involucres.  As  to  both  of  these  criteria,  it  might 
be  H.  peltatum,  but  I  do  not  care  to  reduce  it  without  seeing  a 
specimen. 

54.  HYMENOPHYLLUM  AFFINE  Brackenridge.     Plate  38. 

Hymenophyllum  a  fine  Brackenridge,  U.  S.  Expl.  Exped.  16  (1854) 

265,  pi.  87,  fig.  1,  a,  b,  c;  van  DEN  Bosch,  Ned.  Kruid.  Arch.  53 

(1863)   171. 
Hymenophyllum  tunbridgense  var.  exsertum  Bailey,  Rep.  Exp.  Be- 

lenden-Ker  (1889)   74;  Lith.  Queensland  Ferns,  pi  SO. 
Hymenophyllum  praetervisum  var.  australiense  Domin,  Bibl.  Bot. 

20  Heft  85    (1913)    21. 
Hymenophyllum  pseudotunbridgense  Watts,  Proc.  Linn.  Soc.  New 

South  Wales  39   (1915)   766. 

H.  rhizomate  filiforme  repente;  stipitibus  brevibus  tenuibus  parce  villo- 
sis;  frondibus  parvis  membranaceis  late  ovatis  bipinnatifidis;  pinnis  imbri- 
cato-confertis  subflabellatis,  laciniis  lineari-oblongis  obtusis  simplicibus  vel 
bifidis  spinuloso-serratis;  indusio  supra-axillari  obovato  basi  subimmerso 
infra  medium  usque  bivalvi,  labiis  integerrimis ;  receptaculo  brevi  incluso. 

Hab.  Ovolau,  Feejee  Islands:  on  rocks. 

Rootstock  long,  filiform,  and  creeping.  Stipes  about  half  an  inch  in 
length,  very  slender,  terete,  sparingly  villous.    Fronds  bipinnatifid,  from 
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half  an  inch  in  length,  membranaceous,  broad-ovate  or  ovate  in  circum- 
scription, with  imbricated  and  somewhat  sub  flab  elli form  pinnae;  the  la- 
ciniae  linear-oblong,  obtuse  and  simple,  or  oblong  and  bifid,  the  margin 
spinulose-serrate.  Sori  few  on  the  upper  half  of  the  fronds;  the  indusium 
supra-axillary,  obovate,  plane,  and  two-valved  for  fully  two-thirds  of  its 
length,  the  margin  of  the  lips  entire,  the  base  only  slightly  immersed  in 
a  short  segment.    Receptacle  short  included. 

This  is  related  to  the  H.  Tunbridgense ;  from  which  it  is  distinguished 
by  the  shorter  stipe,  the  broader  fronds,  the  crowded  and  imbricated  pin- 
nae and  particularly  by  its  obovate,  deeply  divided,  entire-lipped  indusium. 

In  the  latter  respect  it  resembles  more  the  H.  Wilsoni,  but  the  indusium 
is  not  inflated  at  the  base  as  in  that  species;  the  form  of  the  fronds  and 
direction  of  the  pinnae  are  also  very  different. — Brackenbidge,  loc.  cit. 

The  type  in  the  United  States  National  Herbarium  is  as  de- 
scribed, with  very  small  fronds  cut  nowhere  to  the  rachis.  Parks 
20040,  collected  from  the  trunk  of  mangrove  trees  in  Suva  Har- 
bor, matches  the  type  with  its  smaller  fronds,  but  has  others  3 
cm  long  and  narrower  in  outline,  which  are  completely  pinnate 
at  the  base,  with  terete  rachis  above  the  lowest  pinnae. 

Instead  of  a  "species  caeterum  egregie  distincta"  (van  den 
Bosch),  it  seems  to  me  to  be  rather  a  local  derivative  of  H. 
antarcticum  or  its  group  (H.  peltatum),  with  rather  broader 
segments  and  some  pubescence  on  the  axes. 

Known  to  me  by  the  two  collections  already  cited  in  Fiji, 
and  by  two  in  Queensland,  one  the  type  collection  of  H.  tun- 
bridgense var.  exsertum.  A  plant  distributed  with  this  name 
from  Pahang  (IS 93 9 — probably  a  Singapore  field  number)  is  H. 
edentulum,  or  near  it. 

55.  HYMENOPHYLLUM   PERFISSUM  Copeland.    Plate  39. 

Hymenophyllum  perfissum  Copeland,  Philip.  Journ.  Sci.  §  C  12 
(1917)   47. 

Leptocionium  lamina  plana,  involucro  fere  ad  basin  fisso  labiis  integris; 
rhizomate  filiforme,  fusco-nigro,  ramoso,  nudo;  stipite  10  ad  15  mm  lato, 
glabro,  filiforme;  fronde  ca.  4  cm  alta,  10  ad  15  mm  lata,  glabra,  pinnata, 
rhachi  sursum  anguste  alata  ala  integra,  deorsum  vix  marginata;  pinnis 
majoribus  subpinnatifidis  segmentis  3  ad  5,  minoribus  furcatis,  minimis  sim- 
plicibus,  segmentis  ca.  4  mm  longis,  vix  1.5  mm  latis,  obtusis,  serratis  den- 
tibus  paucis  subspiniformibus,  fuscis  vel  f usco-olivaceis ;  soris  segmenta 
abbreviata  prima  acroscopica  pinnarum  subapicalium  occupantibus,  recep- 
taculo  fusiforme  incluso,  involucro  I  ad  basin  fisso,  labiis  obovato-orbicula- 
ribus,  integris,  nudis,  1.5  mm  longis. 

Borneo,  Mount  Kinabalu,  altitude  3,700  meters,  on  tree  trunks,  Mrs.  Cle- 
mens 10588. 

Apparently  a  quite  distinct  little  plant. — Copeland,  loc.  cit. 

Still  known  by  the  type  collection  only. 

The  only  addition  to  the  description  is  that  the  walls  are  uni- 
formly thin. 
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Very  distinct  in  its  own  area,  but  very  close  to  H.  peltatum, 
from  which  it  is  feebly  distinguished  by  broader  segments,  and 
in  general  by  narrower  wings  on  the  rachis. 

5«.  HYMENOPHYLLUM  ANTARCTICUM  Presl.    Plate  40. 

Hymenophyllum  antarcticum  Presl,  Hymen.  (1843)  142. 
Hymenophyllum  Babindae  Watts,  Proc.  Linn.  Soc.  New  South  Wales 
39   (1915)   766,  pi  87,  fig.  5. 

H,  glaberrimum,  fronde  oblonga  obtusa  bipinnata,  pinnis  subsessilibus 
oblongo-lanceolatis,  pinnulis  oblongo-lanceolatis  obtusis  sinuato-acuteque 
serrulatis  decurrentibus,  soris  pedicellatis  obovato-subglobosis,  indusio  in- 
tegerrimo  aut  obsolete  denticulato  receptaculum  aequante,  stipite  rachi- 
busque  alatis. 

H.  tunbridgense.     Sieb.  syn.  fil.  n.  134,  flora  mixta  n.  254. 

Habitat  in  Nova  Hollandia  ad  Port  Jackson,  ubi  legit  Sieber. 

Priori  [H.  Meyeri]  et  H.  Wilsoni  affine;  ab  H.  Meyeri  differt  pinnis 
utrinque  evolutis,  pinnulis  latioribus  oblongo-subinde  obovato-lanceolatis, 
rachibus  stipiteque  alatis,  soris  pedicellatis,  indusio  obovato-subgloboso, 
receptaculo  indusii  longitudine  aut  longiore. — Ab  H.  Wilsoni  differt  prae- 
cipue  pinnis  pinnulisque,  soris,  indusio  et  receptaculo. — Presl,  loc.  cit. 

A  cotype,  Sieber.  Syn.  Fil  1SU,  is  Kerb.  Lugd.-Bat.  908,  282- 
208,  and  I  have  used  it  to  illustrate  this  species,  which  has 
usually  been  construed  as  H.  tunbridgense.  With  it  I  identify 
collections  by  Boorman  from  Beronera  and  Bateman's  Bay,  and 
by  Gunn  from  Tasmania,  ex  Herb.  Hooker  as  H.  unilaterale  and 
H.  tunbridgense. 

The  rachis  is  narrowly  winged  throughout;  the  walls  uni- 
formly thin ;  the  involucres  very  broad  with  crenate  or  obscurely 
toothed  lips;  the  receptacle  slightly  extruded  in  many  sori,  not 
so  in  others. 

I  do  not  believe  that  this  should  be  reduced  to  H.  tunbridgense, 
but  do  suspect  that,  with  any  such  number  of  collections  as  rep- 
resent the  commoner  Malayan  species,  this  might  become  in- 
separable from  H.  cupressiforme. 

A  cotype  of  H.  Babindae,  sent  me  by  Mr.  White  from  the 
Queensland  Herbarium,  seems  to  me  to  be  a  dwarf  form  of  H. 
antarcticum,  the  fronds  hardly  2  cm  long. 

57.  HYMENOPHYLLUM  CHEESEMANNI  Baker.    Plate  41. 

Hymenophyllum  Chee8emanni(rite,  Cheesemanii)  Baker,  in  Hooker's 
Ic.  Ill  2   (1873)  30,  pi.  1182,  Syn.  Fil.  (1874)  464. 

Rhizomate  nudo  filiformi,  stipitibus  brevissimis  filiformibus  nudis,  fron- 
dibus  minimis  dichotome  furcatis  vel  palmatim  3-4-fidis  raro  simplicibus, 
lobis  ligulatis  obtusis  ciliato-dentatis,  venis  in  segmentis  solitariis  centra- 
libus,  soris  solitariis  terminalibus,  involucri  valvis  rotundatis  integris  basi 
solum  immersis. 

11887 6 
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Hab.  New  Zealand;  Titiranga  range,  at  an  elevation  of  1,200  feet,  dis- 
covered by  Mr.  T.  P.  Cheesemann  in  1871. 

Rhizomata  late  vagantia  intricata.  Stipites  segregati,  erecti,  3-6  lin. 
longi,  glabri,  hand  paleacei.  Lamina  viridis,  membranaeea,  glabra,  mox 
brunnescens,  3-6  lin.  longa,  basi  in  stipitem  angustata,  lobis  8-5  lin.  latis 
ligulatis  simplicibus,  lateralibus  erecto-patentibus.  Dentes  marginales  li- 
neari-subulatae,  ascendentes,  demum  caducae,  cellulae  magnae  irregulariter 
hexagonae  marginales  reliquis  conformae,  parenehymatosae.  Involucrum 
vix  lineam  longum,  semper  ad  apicem  frondis  vel  segmentorum  solitarium, 
terminale,  valvis  duris  brunneis  integerrimis  lineato-marginatis  dorso  nu- 
dis  laevibus. 

A  very  distinct  novelty,  nearest  H.  minimum,  A.  Rich,  'Voy.  Astrolabe/ 
t.  14,  fig.  2;  but  differing  essentially  in  the  involucre,  and  in  the  cutting  of 
the  frond,  in  which  it  much  resembles  some  of  the  forms  of  Trichomanes 
digitatum. — Baker,  in  Hooker's  Icones. 

The  United  States  National  Herbarium  contains  a  specimen 
collected  by  Cheeseman  at  Titirangi,  near  Auckland,  likely  to 
be  a  cotype,  and  at  any  rate  authentic;  also  a  sterile  specimen 
from  the  Waitakerei  ranges,  without  further  data.  The  majority 
of  the  fronds  are  bifid  or  simple.  If  the  segments  are  three 
or  four,  the  central  one  is  elongate.  This  would  suggest  a  pin- 
natifid  ancestry,  but  I  still  ascribe  the  species  to  Microtricho- 
manes. 

A  few  fronds  exceed  1  cm  in  length,  but  the  majority  are 
smaller,  decurrent  on  the  short  stipe;  segments  rather  more 
than  1  mm  wide ;  teeth  with  a  pericellular  base  bearing  a  straight 
filament  about  four  cells  long ;  cell  walls  slightly  thickened,  pore- 
pitted,  hyaline,  straight;  involucre  acute  at  base  and  winged 
there,  cleft  scarcely  to  the  wing,  the  valves  broadly  rounded, 
dark  and  firm,  apparently  entire.  I  have  found  but  one  sorus 
and  have  not  ventured  to  dissect  it. 

Both  Cheeseman  and  Holloway,  Trans.  N.  Z.  Inst.  54  (1923) 
592,  pi.  67,  reduce  this  species  to  H.  Armstrongii,  on  the  ground 
that  the  dark  margin,  once  supposed  to  distinguish  the  latter, 
is  not  a  stable  character.  The  testimony  of  local  botanists,  es- 
pecially of  one  so  particularly  familiar  with  these  plants  as 
Doctor  Holloway,  is  usually  to  be  accepted;  however,  the  few 
specimens  I  have  seen  seemed  to  differ  in  other  respects  as  well 
as  in  the  border.  Whether  they  be  one  species  or  two,  they 
are  very  reduced,  and  their  affinity  is  thereby  obscured.  I  list 
one  under  Euhymenophyllum  and  one  under  Meringium,  noting 
in  both  cases  that  I  suspect  the  plant  of  being  Microtrichomanes. 

New  Zealand,  endemic. 
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58.  HYMENOPHYLLUM  GRACILESCENS  Domin. 

Hymenophyllum  gracilescens  Domin  in  Bibl.  Bot.  20  Heft  85  (1913) 

23,  pi  1,  figs.  2-3. 

Gracile,  rhizomate  filiformi  pertenui  nudo  repente  sed  nodoso,  frondibus 
numerosis  stipitatis;  stipitibus  filiformibus  glabris  exalatis  fuscis  circa  li 
cm  longis;  frondibus  erectis  oblongo-ellipticis  circa  4-5  cm  (raro  usque 
plus  6  cm)  longis  et  2-21  cm  latis  pinnatis;  rhachi  tenui  glabra  exalata 
i.  e.  tantum  apice  angustissime  alata;  pinnis  laxis  distantibus  infimis  2- 
vel  3  furcatis  brevioribus,  mediis  longissimis  pinnati-furcatis  lacinulis  3-5 
instructis,  superioribus  bif urcatis,  supremis  simplicibus,  segmentis,  lacinu- 
lisque  omnibus  anguste  linearibus  vix  0.5  mm  latis  patentibus  conspicue 
serrato-denticulatis,  segmentis  pluribus  parte  superiore  ad  venas  angus- 
tissime alatas  reductis  et  soros  terminales  gerentibus;  indusio  usque  ad 
basin  diviso,  valvis  laevibus  circa  II  mm  longis  ovatis  praecipue  supra- 
denticulatis. 

N.  E.-Queensl. :  Bellenden-Ker,  zwischen  100-150  m  (Domin  XII.  1909). 

Eine  sehr  charakteristische  Art,  schon  habituell  durch  die  lockeren, 
schmal-linealen,  einfachen  Blattsegmente  sehr  auffallend  und  von  H.  tun- 
bridgense  hinreichend  verschieden. 

Mr.  C.  T.  White  has  lent  me  collections  by  Watts  and  by 
Waller  supposed  to  represent  this  species,  neither  fitting  the 
description  perfectly.  To  the  naked  eye,  the  Waller  collection, 
a  single  frond,  is  a  perfect  fit,  except  possibly  as  to  the  shape 
of  the  involucre,  which  is  nearly  round ;  but  the  marginal  teeth 
are  more  attenuate,  and  the  lip  is  broadly  rounded,  and  entire 
or  slightly  denticulate,  while  Domin's  figure  shows  it  rather  as 
pointed  and  sharply  toothed.  The  laxness  of  the  frond,  the 
narrowness  of  the  segments,  and  the  long-stalked  sori  replacing 
plural  segments,  all  distinguish  it  well  from  any  other  species. 
Whether  or  not  it  is  a  species  distinct  from  H.  gracilescens, 
differing  most  notably  in  the  margin  of  the  lip,  may  not  well 
be  decided  from  a  single  frond. 

Endemic  in  Queensland. 

59.  HYMENOPHYLLUM  TUNBRIDGENSE   (L.)   Smith.    Plate  42. 

Hymenophyllum  tunbridgense  (L.)   Smith,  in  Sowerby,  Engl.  Bot. 

(1794)  pi.  162. 
Trichomanea  tunbridgense  LiNN^us,  Sp.  PL  2   (1753)   1098. 
Hymenophyllum  dregeanum  Presl,   Hymen.    (1843)    144. 

Frondibus  pinnatis;  pinnis  lobatis  oblongis  crenulatis. 

Adianthum  petraeum  perpussilum  anglicnm,  foliis  bifidis  trifidisque.    Raj. 

angl  3.  p.  123.  Suppl.  77. 

Adianthum  radicosum  humisparsum   s.   Filicula   pellucida  nostras,   co- 
riandrifoliis  mollicellis,  globuliferum.  Pluk.  aim.  10.  t  3,  /.  5.     6. 

Darea  tunbridgensis  minor,  Pet.  mus.  761. 
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Muscus  montanus  italicus,  adianti  foliis,    Bocc.  mus,  2.  p.  24.  t.  2,  f.  1. 
Habitat  in  Anglia,  Italia. — Linnaeus,  loc.  cit. 

Rhizome  and  stipes  finely  filiform,  glabrescent,  stipes  1  to  3 
cm  long;  fronds  2  to  5  cm  long,  ovate  or  narrower,  tripinnatifid ; 
rachis  winged  throughout;  segments  less  than  1  mm  wide, 
aculeate-serrate,  with  very  few  teeth  except  near  the  apices; 
cell  walls  thin,  the  internal  ones  obscurely  pitted  in  British  speci- 
mens; sori  mostly  on  the  very  short  lowest  acropetal  segments 
of  the  pinnae,  involucre  cuneate  and  winged  at  the  base,  cleft 
to  the  wing,  with  broad  valves,  the  lips  regularly  or  irregularly 
sharply  toothed,  receptacle  cylindric,  included. 

Scotland  to  Italy,  the  Azores  and  Madeira,  the  fronds  larger 
and  more  lax  in  the  warmer  lands. 

Hymenophyllum  dregeanum  of  South  Africa  and  Madagascar 
has  still  thinner  walls,  and  the  lips  appear  usually  to  be  less, 
and  less  acutely,  toothed — that  is,  obscurely  toothed  to  crenate. 
A  very  lax  form,  given  a  varietal  MS  name  by  van  den  Bosch, 
has  the  lower  part  of  the  rachis  terete.  Taken  with  the  geo- 
graphic discontinuity,  this  sanctions  the  specific  recognition  of 
H.  dregeanum,  if  one  so  please.  However,  I  find  some  younger 
or  better-preserved  sori  on  Natal  specimens  with  lips  quite  like 
those  on  topotypic  H.  tunbridgense,  making  it  appear  that,  if 
they  are  held  distinct,  it  must  be  chiefly  on  the  basis  of  geo- 
graphic distribution. 

60.  HTMENOPHYLLUM  BARBATUM    (van  den  Bosch)   Baker.    Plate  43. 

Hymenophyllum  barbatum  (van  den  Bosch)  Baker,  Syn.  Fil.  (1874) 

68;  Nakai,  Bot.  Mag.  Tokyo  40  (1926)  240. 
Leptocionium   barbatum   van   den    Bosch,    Ned.    Kruid.   Arch    5* 

(1863)   146. 
Leptocionium  flaccidum  van   den   Bosch,    Ned.    Kruid.   Arch.    58 

(1863)  149. 
Hymenophyllum  flaccidum  Baker,  Syn.  Fil.   (1868)   451,  non  van 

den  Bosch  (1859). 
Hymenophyllum  Khasianum  Baker,  Syn.  Fil.  (1874)  464. 
Hymenophyllum  japonicum  Miquel,  Ann.  Mus.  Bot.  Lugd.-Bat.  3 

(1867)  183. 
Hymenophyllum  Henryi  Baker,  Journ.  of  Bot.  27  (1889)  176. 
Hymenophyllum  oxyodon  Baker,  Journ.  of  Bot.  28   (1890)  262. 
Hymenophyllum  fastigiosum  Christ,  Bull.  Boiss.  7   (1899)  3. 
Hymenophyllum  omeiense  Christ,  Bull.  Soc.  Geog.  Bot.  15  (1906) 

101:  cf.  Christensen,  Acta  Hort.  Gothob.   1    (1924)   50,  Cont. 

U,   S.   Nat.  Herb.   26    (1931)    272. 

Fronde  ovata  bipinnatifida,  laciniis  primariis  patulis  et  divergentibus 
contiguis  rhomboideo-ovatis  (subcontiguis  sinubus  brevibus  interstinctis  1- 
2  dichotomis  simplicibusve,  lacinulis  latiusculis  abbreviatis  late  undulatis, 
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margine  minute  et  inaequaliter  denticulato,  apice  rotundato  truncato,  rha- 
chi  flexuosis  latissime  alatis,  venulis  angulo  patente  earumque  ramis  1-2 
forcipatis  simplicibusve  angulo  rotundato  exeuntibus,  cunctis  nigrescentibus 
pilisque  fuscis  rectis  rigidis  opacis  articulatis  vestitis,  cellulis  teneris  pa- 
rum  diaphanis  mediocribus  parvisque  leviter  elongato-hexaedris  acutan- 
gulis,  parietibus  rufescenti-hyalinis  teneris  subtilissime  crenulatis,  intera- 
neis  sive  parietalibus,  spatium  ampium  hyalinum  relinquentibus,  sive  diffusis 
amorphis  dilutis  e  rubro  fuscidulis,  soris  in  laciniis  secundariis  apicalibus 
parumper  abbreviatis  terminalibus  immersis  parvis  ovatis,  indusio  fundo 
conico  extus  piloso  late  alato.  ad  medium  fere  usque  bilabiato,  labiis  mar- 
gine inaequaliter  denticulato-serratis,  stipite  filiformi  terete  vel  apice  an- 
gustissime  alato  1-2  cent,  longo.  Rhizoma  setaceum  horizontale  ramosum 
intricatum  glabrescens,  frons  3-4|  cent,  longa,  1£~2  lata  membranaceae 
diaphana  flaccidiuscula  ex  olivaceo  rubro-fusca. 

Hab.     Ins.  Tsou-Sima,  Wilfood  [Wilford]    (Hb.  Hook.). 

— Van  den  Bosch,  op.  cit.  146. 

The  reduction  of  H.  japonicum  was  made  by  Nakai,  by  com- 
parison of  the  types  in  the  Herbarium  Lugduno-Batavum,  and  I 
verify  it  by  the  same  test.  The  reduction  of  H.  Henryi  and  H. 
omeiense  is  by  Christensen,  is  verified  as  to  the  former,  and  is 
accepted  as  to  the  latter.  Christensen  (op.  cit.  272)  has  also 
observed  that  H.  khasianum  "very  likely  represents  a  larger 
tropical  form"  of  H.  barbatum;  the  frond  length  given  by  van 
den  Bosch  is  3  to  4.5  cm  for  the  latter,  4  to  4.5  cm  for  the  former. 
The  smaller  specimens  commoner  in  herbaria  as  H.  barbatum 
should  have  been  called  H.  japonicum  by  those  who  maintained 
that  species. 

Rhizome  filiform,  hairy  but  glabrescent,  black  or  dark,  intri- 
cate and,  with  the  fronds,  mat-forming;  stipe  wiry,  dark,  gla- 
brescent, 1  to  4  cm  long,  usually  much  shorter  than  the  frond; 
frond  2  to  8  cm  long,  ovate  to  round  and  to  broadly  lanceolate, 
bi-  or  tripinnatifid,  base  usually  broad  and  apex  rounded,  rachis 
with  a  wing  decurrent  onto  the  stipe,  usually  plane  but  some- 
times wavy  or  even  crisped,  axes  hairy  at  first,  finally  sparsely 
so  or  naked;  pinnae  crowded,  imbricate,  or  subremote;  veins 
forking  at  a  wide  angle  and  therefore  zigzag,  very  prominent, 
brown  to  black;  segments  commonly  1  mm  wide,  sometimes 
wider,  separated  by  rounded  sinuses,  usually  so  shallowly  that 
the  axis  of  the  pinnae  (and  pinnules)  are  more  broadly  laminate 
than  the  rachis  and  segments  (as  in  H.  exsertum),  margin 
variously  denticulate  or  serrulate;  walls  varying  from  irreg- 
ularly slightly  thickened  and  wavy  or  crenulate  (in  Japan)  to 
much  thickened  and  coarsely  pitted,  with  the  disappearance  of 
waviness  (in  warm  lands) ;  sori  usually  not  abundant,  and  axial 
or  subterminal,  rarely  abundant  and  then  usually  crowded  near 
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the  apex,  involucre  cleft  to  the  base,  back  naked  (or  with  a 
few  hairs),  lips  dentate  with  attenuate  teeth,  receptacle  included. 

I  have  in  hand  the  types  or  specimens  of  the  type  collections 
of  H.  barbatum,  H.  khasianum  (L.  flaccidum) ,  H.  japonicum, 
H.  Henryi,  and  JET.  oxyodon,  and  therefore  reduce  them  with 
adequate  knowledge  of  what  they  are,  whether  or  not  the  reduc- 
tions are  accepted. 

As  originally  described,  L.  flaccidum  was  best  distinguished 
by  peculiar  form  of  sorus,  only  one  being  seen;  beyond  this, 
its  rachis  had  a  wavy  wing  and  the  veins  forked  at  an  acute 
angle.     I  find  none  of  these  criteria  either  constant  or  peculiar. 

Hymenophyllum  japonicum  is  a  small  form,  with  veins  said 
to  branch  at  an  acute  angle.  The  size — 1  inch  or  less  long — is 
commoner  in  herbaria  than  the  typical  one  of  H.  barbatum,  but 
there  is  no  line  between  them,  in  Japan,  or  Yunnan  whence 
we  have  most  specimens,  nor  probably  anywhere  else.  As  to 
the  angle  of  branching,  Plate  43,  fig.  1,  represents  a  frond  of 
the  type;  the  branches  seem  to  me  to  stand  at  a  rather  wide 
angle.  The  most  distinct  form  is  that  aptly  named  H.  oxyodon, 
with  widely  divergent  attenuate  teeth,  described  from  Tonkin, 
said  also  to  be  glabrous;  "glabrescent"  would  be  correct — the 
type  collection  is  not  quite  hairless.  I  reduce  it  because  it  ranges 
at  least  to  Kiangsi,  Steward  4673,  overlapping  and  intergrading 
with  more  typical  plants  all  the  way,  and  because  in  Tonkin 
too  more  typical  forms  occur. 

Besides  these  salient  teeth,  there  are  two  other  peculiarities 
more  or  less  peculiar  to  the  southern  and  western  part  of  the 
range  of  the  species:  Thickness  of  walls,  and  waviness  or 
crispiness  of  wings  and  segments.  Within  the  species,  no  line 
can  be  drawrf  between  one  type  of  wall  and  another,  and  a 
considerable  part  of  the  variation  within  the  species  as  here 
construed  is  often  present  on  different  parts  of  a  single  frond. 
It  is  true,  though,  that,  from  southern  China,  south  and  west, 
the  walls  are  more  thickened,  and  therewith  less  wavy  or  crenu- 
late  than  in  Japan. 

As  to  planeness  of  frond,  it  is  not  always  plane  in  Japan,  and 
sometimes  is  plane  in  Yunnan  and  Tonkin.  However,  real  crisp- 
iness is  commoner  and  more  extreme  in  the  south  and  west. 
The  most  crisped  specimen  I  include  here  is  an  unnumbered  col- 
lection by  G.  Mann,  from  the  Jainta  Hills,  altitude  3,500  feet, 
April,  1889,  distributed  as  H.  Neesii.  Several  collections  from 
Tonkin  are  somewhat  crisped,  making  me  suspect  that  H.  Poila- 
neiiB  only  an  extreme  case. 
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Hymehophyllum  fastigiosum  is  represented  in  U.  S.  Nat.  Herb, 
by  Hancock  206,  from  the  type  locality,  with  Christensen's  iden- 
tification, "t.  sp.  orig.  Henry  11859 ;"  also,  by  Petelot  4065,  from 
Chapa,  Tonkin,  probably  identified  by  Christensen.  Neither  is 
really  naked  or  very  nearly  so.  The  walls  are  exactly  those  of 
H.  barbatum  of  the  same  region — the  old  ones  much  but  irreg- 
ularly thickened  and  pitted,  those  of  younger  parts  of  the  same 
frond  less  thickened,  with  more  evident  wavings.  The  sole  dif- 
ference from  H.  barbatum  is  in  size,  and  this  difference,  as  to 
specimens  seen,  is  inconsiderable,  a  maximum  frond  length  of 
9  cm,  as  against  8  cm  in  a  specimen  from  Japan. 

Specimens:  Japan,  Wilford  846  (type),  Keiske  (type  of  H. 
japonicum) ,  Buerger,  Textor,  Watanabe,  Coville,  Holbrook,  So- 
kurai,  Tanaka  123,  Faurie  4637,  5259.  Formosa,  without  data. 
Korea,  Taquet  3636.  China,  Henry  5457  (type  coll.  of  H. 
Henryi),  Ching  2127,  8611,  Steward  4673,  Wilson  24,  Matthew 
12,  Chung  3583,  Merrill  10188,  10980,  Hancock  139,  206,  Rock 
7186a.  India,  Hooker  and  Thomson  (type  fragment  of  L.  flac- 
cidum,  and  another  sheet),  G.  Mann.  Tonkin,  Balansa  1905 
(type  coll.  of  H.  oxyodon),  Petelot  577,  3333,  3340,  3342,  3601, 
3602,  4355.     BURMA,  Rock  7442,  7445a. 

The  affinities  of  this  species  seem  to  me  literally  to  be  tangled. 
It  is  Hymenophyllum  in  the  strictest  sense ;  that  is,  not  too  re- 
motely related  to  H.  tunbridgense.  We  have  long  been  used 
to  regarding  the  species  with  entire  margin  and  those  with 
toothed  margin  as  forming  two  distinct  series,  and  confining 
ourselves  strictly  to  its  own  series  in  discussing  the  affinities 
of  any  species.  Contrary  to  this  practice,  I  suspect  that  H. 
Reinwardtii  is  related  rather  to  species  with  entire  margin ;  but 
it  is  not  a  typically  serrate  species.  I  have  the  belief,  rather 
than  the  suspicion,  that  H.  barbatum  also  has  relatives  with 
entire  margin.  The  limited  resemblance  of  "H.  japonicum" 
and  H.  Wrightii  is  perhaps  the  consequence  of  common  environ- 
ment, but  I  believe  that  there  is  some  measure  of  genetic  affinity 
to  H.  exsertum,  much  closer  than  the  remote  ancestral  connection 
of  the  entire  and  the  toothed  groups  as  a  whole. 

60a.  HYMENOPHYLLUM  POILANEI  Tardieu  and  Christensen. 

Hymenophyllum  Poilanei  Takdieu  and  Christensen,  Bull,  du  Mu- 
seum 6  (1934)  289. 

Leptocionium  parvum,  L.  acanthoidi  v.  d.  B.  (Hym.  Jav.  pi.  32)  divi- 
sione  crispataque  fronde  valde  simile,  sed  minori  et  rachi  pilosa,  indusiis 
dorso  non  vel  inconspicue  spinuliferis  diversum.  Fronde  deltoideo-ovata, 
stipite  nigro,  exaltato,  1-2  cm.  longo:   lamina  1-4  cm.  longa,  0.5-2  cm. 
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lata,  bi-tripinnatifida  undulato-crispata,  lobis  ultimis  spinescenti-dentatis, 
rachi  crispato-alata,  subtus  pilis  ferrugineis  sparse  onusta.  Soris  medium 
divisis  margine  exteriore  lato  profunde  dentatis,  dorso  non  vel  inconspicue 
spinuliferis. 

Annam:  Massif  du  Hon  Ba,  aout  1919,  Vincens,  sans  n0.-  Nhatrang, 
1.600  m.,  mai  1922,  Poilane,  n°  3,478  (pp.)  et  3.704  (type  in  Herb.  Mus. 
Paris). 

Se  rapproche  de  VH.  Khasianum  Bak.  par  sa  forme,  sa  texture,  la 
presence  des  nombreux  poils  ferrugineux  sur  le  rachis,  et  ses  segments 
spinuleux.  En  differe  par  sa  plus  petite  taille,  son  rachis  a  aile  tres  on- 
dulee,  ses  segments  extremement  crispes,  ses  sores  localises  a  la  partie  su- 
perieure.  II  differe  des  especes  malaises  crispees,  H.  Neesi,  H.  aculeatum, 
par  son  rachis  poilu. — Tardieu  and  Christensen,  loc.  cit. 

I  have  not  seen  a  specimen.  I  have  identified  other  Tonkin 
specimens  with  more  or  less  crisped  wing  and  segments  as  A. 
barbatum,  and  suspect  that  I  would  do  the  same  with  this.  It 
is  noted  that  Christ  described  his  H.  fastigiosum  (which  I  re- 
gard as  merely  a  large  H.  barbatum)  as  either  plane  or  crisped. 

61.  HYMENOPHYLLUM  SIMONSIANUM  Hooker.    Plate  44. 

Hymenophyllwn  simonsianum  Hooker,  2d  Cent.  (1860)  pi.  13;  Ha- 

YATA,  Ic.  Formos.  5   (1915)  258,  fig.  92. 
Didymoglossum  simonsianum  van  den  Bosch,  Ned.  Kruid.  Arch. 

5s  (1863)  145. 

Caudice  filiformi  gracili  longe  repente,  frondibus  solitariis  distantibus 
oblongo-lanceolatis  membranaceis  laxis  fuscis  bipinnatifidis  in  stipitem  bre- 
vem  gracilem  basi  attenuatis  apice  obtusis,  lobis  primariis  semiuncialibus 
oblique  cuneatis  sub  lente  argute  serratis  margine  inferiore  truncatis  in- 
tegris  superiore  cum  apice  lobato-pinnatifidis,  lobulis  paucis  (3-5)  obtu- 
sissimis,  involucris  in  lobis  terminalibus  frondis  ovalibus  subobovatisque 
exsertis  profunde  bivalvibus,  valvis  convexis  subspinuloso-serratis,  venis 
apice  clavatis,  soris  inclusis  receptaculum  tegentibus. 

Hab.  Khasya  Hills,  Eastern  Bengal,  Simons. 

This  does  not  appear  to  be  anywhere  described,  though  it  must  be  con- 
fessed, that  in  so  extensive  a  natural  genus,  it  is  very  difficult,  and  in  a 
few  words,  to  define  the  character  of  any  particular  kind.  Accurate  figures 
are  most  to  be  depended  upon. — Hooker,  loc.  cit. 

Van  den  Bosch's  only  published  comment  is  "Species  pul- 
cherrima  et  distinctissima.,>  His  unpublished  notes  place  the 
plant  more  correctly,  as  Leptocionium,  and  contain  an  expression 

1  find  nowhere  else  in  his  manuscripts,  "parietibus  .  .  .  aegre 
distinguendis." 

Stipe  2  to  4  cm  long,  wiry,  dark ;  frond  4  to  7  cm  long,  about 

2  cm  wide  (the  notes  of  van  den  Bosch,  probably  based  on  study 
of  the  type,  say  stipe  3  to  6  cm,  frond  8  to  11  cm  by  1.5  to  2  cni 
wide),  rachis  winged  throughout,  it  and  the  veins  hairy  at  first 
but  glabrescent ;  pinnae  few,  short,  broad,  the  lower  with  2  to  4 
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segments  3  to  5  mm  long,  3  mm  wide,  rounded,  with  compara- 
tively small  and  rather  fragile  teeth;  walls  in  all  specimens  at 
first  very  thin  and  in  part  permanently  so,  straight  as  a  whole 
but  finely  wavy  in  detail,  presently  most  irregularly  thickened, 
not  quite  perpendicular  to  the  surface  and  therefore  obscured 
by  the  dense,  closely  applied  cell  contents  and  usually  appearing 
as  an  irregular  chain  of  clear  spots  or  irregularly  placed  short 
streaks;  sori  terminal  on  segments  1  to  1.5  mm  wide,  winged 
at  base  only,  involucre  2  mm  wide  and  long,  cleft  nearly  to  the 
base,  lips  rounded,  sharply  dentate,  receptacle  cylindrical,  in- 
cluded. 

Described  from  Khasia.  All  Indian  specimens  seen  are  from 
Sikkim  or  near  it:  Hooker  in  Gray  Herb.,  Henderson  in  U.  S. 
Nat.  Herb.,  and  collector  not  stated  in  Gray  Herb,  and  Herb. 
Lugd.-Bat.  from  Darjeeling,  Kew  dist.  128.  Formosa,  Arisan, 
Faurie  624,  Hayata. 

Related  to  H.  barbatum,  but  a  thoroughly  distinct  species. 
There  is  a  suggestion  of  H.  edentulum  in  the  structure  of  the 
walls. 

62.  HYMENOPHYLLUM  REVOLUTUM  Colenso. 

Hymenophyllum  revolutum  Colenso,  Tasm.  Journ.   2   (1844)   186. 
Hymenophyllum  zeelandicum  van  den  Bosch,  Ned.  Kruid.  Arch. 

58  (1863)   175. 
Hymenophyllum  pusillum  Colenso,  Trans.  New  Zealand  Inst.   12 

(1880)   365. 
?  Hymenophyllum  pygmaeum  Colenso,  Trans.  New  Zealand  Inst. 

13   (1881)  376. 
Hymenophyllum  tunbridgense  C.  Chr.  part,  Cheeseman,  Holloway, 

Trans.  N.  Z.  Inst.  54  (1923)  592,  pi  68,  vix  Smith. 

Plant,  small,  climbing,  few  fronded,  sub-erect  and  spreading,  glabrous, 
epiphytical.  Frond,  ovate  or  oblong-lanceolate,  obtuse,  pinnate-pinnatifid 
or  sub-bipinnate,  2-5  inches;  dusky  green.  Pinnules;  somewhat  trapezio- 
falcate,  petiolate,  alternate,  distant,  pinnatifid,  3-12  lobed;  Lobes  linear- 
oblong,  truncate,  deeply  serrate  or  sublaciniate ;  serratures  acute  and  some- 
what hooked;  mostly  four  laciniations  at  apex,  decurrent,  revolute;  lower- 
most wedge-shaped  and  deeply  bifid.  Involucre,  obovate  or  sub-rotund, 
inflated,  laciniated,  supraaxillary,  solitary,  pedicelled;  pedicel,  margined: 
Valves,  large,  open:  Receptacle,  exserted.  Rachis,  flexuose,  margined  to- 
wards apex;  margin,  serrate;  serratures,  distant.  Stipe,  filiform,  cylin- 
drical, brittle,  finely  striated,  tortuous,  1-li  inches  long.     Caudex,  creeping. 

Hab.  On  sides  of  prostrate  and  reclining  trees,  shores  pf  Waikare  Lake ; 
December,  1841. 

Obs.  A  species  possessing  very  close  affinity  with  H,  Tunbridgense, 
Sm. — Colenso,  Tasm,  Journ.  2 :  186. 

All  of  the  "species"  treated  here  have  been  reduced  to  H. 
tunbridgense  (or  J?,  peltatum,  in  error),  which  I  do  not  find 
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present  from  New  Zealand.  For  one  thing,  all  New  Zealand 
specimens  have  the  rachis  largely  wingless. 

Specimens  in  hand  are  Hooker,  Brackenridge  (type  collection 
of  H.  zeelandicum) ,  Kirk  227,  565,  570,  Cheeseman,  Ranft  7, 
Holloway,  Setchell. 

None  of  these  has  a  frond  5  inches  long,  the  range  being  from 
8  cm,  exclusive  of  stipe,  down  to  less  than  2  cm  (fertile) .  The 
receptacle  is  somewhat  extruded,  or  equals  the  valves,  or  is 
shorter;  I  am  quite  sure  that  in  this  case  the  difference  is  not 
diagnostic.  In  poorly  fruiting  material  the  sori  are  axillary, 
as  in  H.  tunbridgense,  but  on  contracted  segments.  In  fuller 
fructification  the  sori  tend  to  become  terminal. 

This  is  as  I  see  it.  But  I  know  well  that  the  man  in  the  field 
can  know  his  plants  better  than  the  man  in  the  herbarium,  and 
on  that  ground  would  mistrust  my  judgment  in  reducing  Co- 
lenso's  three  species  to  two  or  one,  except  that  the  reduction 
is  accepted  by  Holloway.  However,  dwarfs  in  general  are  de- 
rived from  plants  of  more  usual  size.  The  two  being  surely 
nearly  related,  H.  pusillum  would  probably  be  derived  from 
H.  revolutum,  and  could  hardly  become  specifically  fixed  in  the 
actual  presence  of  the  ancestral  form ;  and  they  have  the  same 
type  locality — Lake  Waikare.  If  they  are  distinct,  the  name 
of  the  smaller  form  is  H .  zeelandicum, 

I  have  no  specimen  fitting  the  description  of  H.  pygmaeum, 
which  is  very  like  that  of  H.  minimum.  Colenso,  however,  was 
very  positive  that  they  are  distinct  and  not  nearly  related. 

Qualifying  the  statement  that  I  do  not  recognize  H.  tunbrid- 
gense in  New  Zealand,  a  specimen  collected  by  Setchell  near 
Wairakei  May  9,  1904,  and  determined  by  Cheeseman  as  H. 
multifidum,  should  be  noted.  The  fertile  fronds  are  1.5  to  2.5 
cm  long,  bipinnatifid.  The  rachis,  carefully  examined,  is  mar- 
ginate  to  the  base,  which  would  make  it  H.  tunbridgense.  The 
wing  is  so  inconspicuous  that,  in  New  Zealand,  I  prefer  to  call  it 
H.  revolutum.  Larger  froiids  in  the  same  collection  (4  to  5  cm 
long)  are  dwarfed  H.  multifidum,  with  entire  lips  and  toothed 
wing.  Cheeseman's  identification  may  be  correct  as  to  the  whole 
collection.  The  disappearance  of  teeth  on  the  obsolescent  wing 
of  extreme  dwarfs  might  be  expected.  But  I  have  seen  no  other 
H.  multifidum  with  regularly  dentate  lips  or  with  segments  as 
broad  as  those  of  these  dwarfs. 
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68.  HYMENOPHYLLUM  CUPRESSIFORME   La  BiUardiere. 

Hymenophyllum  cupressiforme  La  BillardiSre,  Nov.  Holl.  PL  Sp. 
2   (1806)   102,  pi  250,  fig.  2;  Willdenow,  Sp.  PL  5   (1810)   522. 

Hymenophyllum  frondibus  pinnatis,  oblongis;  soris  supraaxillaribus,  so- 
litariis;   indusiis  ut  pinnae  subbipinnatifidae  serratis. 

Filix  palmaris,  surculo  repente,  ferrugineo-tomentoso  ut  radiculae  aut 
nudo.  Frons  pinnata,  oblonga,  subfusca,  pinnis  alternis,  patentibus,  pinna- 
tifiidis,  serratis,  unguicularibus,  laciniis  oblongis,  simplicibus  aut  biparti- 
tis;  stipite  brevi,  filiformi.  Sori  oblongi,  supraaxillares,  solitarii;  colum- 
nula  frugifera  subclavata,  inclusa;  indusiis  obovatis,  bivalvibus,  serratis. 
Alias  ut  in  specie  praecedenti. 

Habitat  in  capite  Van-Diemen.— La  Billardiere,  loc.  cit. 

Of  this  I  have  no  authentic  specimen.  It  is  represented  by 
Herb.  Lugd.-Bat  908,  282-7U,  by  a  specimen  from  Kew  without 
a  complete  sorus.  U.  S.  Nat  Herb.  825785,  from  Blue  Moun- 
tains, Australia,  without  further  data,  seems  to  be  the  same; 
the  lips  of  its  involucre  are  toothed  at  the  apex.  Neither  of 
these  has  a  winged  rachis,  except  near  the  apex,  while  Willdenow 
says  "rachi  alata  subserrata."  Both  authors  agree  that  the  lips 
are  toothed,  but  La  Billardiere's  figure,  with  teeth  on  the  sides 
of  the  valves,  is  hardly  credible. 

It  may  be  that,  as  Cheeseman  has  stated,  this  is  the  species 
just  described  as  H.  revolutum;  in  which  case  the  latter,  of 
course,  becomes  a  synonym. 

64.  HYMENOPHYLLUM  PUMILUM  C.  Moore.    Plate  45,  figs.  1  to  3. 

Hymenophyllum  pumilum  C.  Moore,  in  Baker,  Syn.  Fil.  (1874)  464. 
Hymenophyllum  Moorei  Baker,  Syn.  Fil.  (1874)  464. 

H.  pumilum,  C.  Moore;  rhizome  capillary,  wide-creeping;  st.  filiform, 
i-i  in.;  fr.  1-i  in.  1.,  roundish  in  upper,  cuneate  in  lower  half,  flabellato- 
bipinnatifid ;  divisions  ligulate,  close,  1-veined,  1  lin.  br.,  obscurely  denti- 
culate, upper  simple,  lower  deeply  forked  or  trifid ;  surfaces  naked ;  sori  one 
to  a  frond,  terminal ;  inv.  deeply  cleft  with  ovate  entire  lips. 

Hab.  Mount  Tomah,  New  South  Wales,  C.  Moore.— Syn.  Fil.  loc.  cit. 

The  United  States  National  Herbarium  contains  a  specimen, 
from  the  National  Herbarium,  Victoria,  Melbourne,  collected  by 
Moore  on  Lord  Howe  Island  in  1872 — that  is,  prior  to  publica- 
tion, labeled  "Hymenophyllum  pumilum  C.  Moore."  The  locality 
is  the  more  likely  to  be  correct,  because  there  is  another  collec- 
tion by  Watts  in  1911,  from  Mount  Gower,  Lord  Howe  Island. 
Domin  cites  also  Mill  Creek,  in  New  South  Wales. 

Fronds  2  to  3  cm  long,  the  more  ample  ones  with  a  terete  rachis 
above  the  usually  single  free  lowest  pinnae;  pinnae,  the  lowest 
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with  three  or  four  segments,  the  intermediate  forked,  the  higher 
ones  simple,  1.5  to  2  mm  wide,  apex  abrupt  but  mostly  not  retuse, 
teeth  few,  each  consisting  of  a  row  of  about  three  cells  on  a 
broader  base ;  internal  walls  slightly,  somewhat  irregularly  thick- 
ened ;  sorus  on  a  short,  very  narrow  apical  segment  far  exceeded 
by  sterile  segments ;  involucre  2  to  3  mm  wide,  divided  down  to 
a  broadly  obconic  base,  the  lips  fimbriate;  receptacle  slender, 
half  as  long  as  the  involucre. 

The  publication  of  H.  Moorei  follows  immediately  that  of  H. 
pumilum  and  the  sole  difference  is  that  the  latter  is  said  to  have 
entire  lips.  Our  specimens,  labeled  H.  pumilum,  is  certainly  H. 
Moorei.  There  may  have  been  an  error  in  labeling,  but  I  think 
it  more  likely  that  Baker  was  in  error  as  to  the  lips. 

•5.  HYMENOPHYLLUM  PUMILIO  Rosenstock.     Plate  45,  fiffs.  4  and  5. 

Hymenophyllum  pumilio  Rosenstock,  in  Fedde's  Repert.  9   (1910) 
72. 

Leptocionium;  rhizomate  repente,  filiformi,  ramoso,  caespitoso,  frondi- 
eulos  0,5-1.5  cm  remotos  emittente;  stipitibus  filiformibus,  teretibus,  3-6 
mm  longis;  laminis  ovatis,  usque  ad  5  mm  longis,  2-4  mm  latis,  olivaceis 
vel  olivaceo-fuscis,  glaberrimis,  pinnatis;  pinnis  1-3  utrinque,  maximis  ad 
2  mm  fere  longis,  vix  1  mm  latis,  alternis,  remotiusculis,  sessilibus,  supe- 
rioribus  breviter  decurrentibus,  basalibus  liberis,  omnibus  simplicibus,  li- 
neari-oblongis,  margine  dentibus  remotis,  elongatis  instructis,  uninerviis; 
soris  apicalibus,  magnis,  basi  altera  anguste  alatis;  indusiis  cuneato-oblon- 
gis,  ad  i  fere  bilobis,  lobis  semicircularibus,  antice  manifeste  denticulatis, 
receptaculo  breviter  exserto. 

Nova  Caledonia:  In  monte  Tao,  ad  arborum  truncos;  1910,  1.  Franc  no. 
U8S. 

Diese  rasenartig  waehsende  Zwergform  kommt  an  Gestalt  und  Grosse 
dem  Hymenophyllum  minimum  Rich,  am  nachsten,  das  sich  jedoch  durch 
zahlreichere  und  dichter  stehende,  stets  imbrikate  Fiedern,  durchweg  ge- 
fltigelte  Rhachis,  sowie  durch  dornige  Bewehrung  der  Indusiumklappen 
von  ihr  unterscheidet. 

Cotypes  are  in  the  U.  S.  Nat.  Herb,  and  the  Herb.  Univ.  Calif. 
(as  Fit  novocaled.  exsicc.  172).  They  are  as  described.  Only 
exceptionally  large  fronds,  with  three  pairs  of  pinnae,  have  any 
wingless  rachis.  The  pinnae  are  strikingly  abrupt  at  the  apex. 
The  cell  walls  are  somewhat  thickened  at  the  corners,  otherwise 
uniformly  rather  thin.  Many  fertile  fronds  have  a  single  pair 
of  sterile  pinnae.  The  involucre  is  1  mm  wide  and  slightly  longer, 
but  looks  huge,  compared  with  the  frond.  The  sides  of  the  tube 
are  straight,  and  wingless  except  at  the  very  bottom.  The  lips 
are  short,  very  broadly  rounded,  and  beautifully  toothed. 

The  differences  from  H.  minimum  are  not  as  great  as  Rosen- 
stock supposed.     If  the  Steward  Island  material,  Kirk  57  U,  cor- 
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rectly  represents  that  species,  its  pinnae  may  be  no  more  numerous 
nor  more  imbricate  than  those  of  H.  pumilio;  and,  as  already 
noted,  most  fronds  of  our  cotypes  of  H.  pumilio  have  no  terete 
rachis.  The  one  conspicuous  and  apparently  constant  distinc- 
tion is  that  the  involucres  of  H.  minimum  are  armed  on  the  back. 
Known  by  the  type  collection  only. 

66.  HYMENOPHYLLUM  LEVINGII  C.  B.  Clarke. 

Hymenophyllum  Levingii  C.  B.  Clarke,  Trans.  Linn.  Soc.  Bot.  1 
(1880)  439,  t.  49,  fig.  3. 

Frond  small,  narrowly  oblong,  not  crisped,  pinnatifid  to  the  winged  rha- 
chis;  primary  segments  1-4-lobate;  ultimate  segments  oblong,  remotely 
serrate,  their  midrib  with  many  hairs  and  lanceolar  scales  of  the  same 
texture  as  the  frond.     (PI.  XLIX.  fig.  3.) 

Sikkim;  Yoksun  and  Neebay,  alt.  7000  feet,  C.  B.  Clarke. 

Very  delicate  in  texture.  Stipe  1  in.,  with  moniliform  hairs.  Frond 
1-2  in.  long,  more  or  less  covered  with  moniliform  hairs.  The  lanceolar 
scales  on  the  midrib  beneath  are  attached  by  their  whole  base;  they  are 
sometimes  rare,  sometimes  very  numerous,  so  as  to  form  a  thick  coat  be- 
neath the  frond.  Involucres  usually  1-2  at  the  end  of  the  segment,  small, 
glabrous,  subquadrate,  valves  separating  nearly  to  the  base,  entire  or 
slightly  toothed  at  the  apex;  capsules  of  Hymenophyllum  2-4  to  each 
involucre,  carpophore  included. — This  is  not  much  like  any  other  species 
of  the  genus. 

Anything  like  "lanceolar  scales  of  the  same  texture  as  the 
frond"  is  otherwise  unknown  in  the  family,  unless  it  be  the 
laminar  outgrowths  of  Amphipterum,  and  the  broken-up  wings 
of  Ptychophyllum,  Buesm,  and  Myriodon.  I  have  seen  no  speci- 
men of  this  species.  Perhaps  it  should  be  regarded  as  constitut- 
ing a  monotypic  subgenus. 

7.  Subgenus  MECODIUM  (Presl) 

Mecodium  Presl,  Epim.  (1852  ?)  258. 

Diploophyllum  van  den  Bosch,  Erste  Bijdrage   (1861)  322. 

Euhymenophyllum  of  many  authors. 

Fronds  pinnately  compound  or  decompound,  margins  entire 
and  hairless ;  cell  walls  typically  uniformly  thin ;  indusium  cleft 
to  the  base,  or,  if  partly  immersed,  down  to  the  lamina  of  the 
frond,  receptacle  included. 

Neither  Mecodium  nor  Diploophyllum  was  well  published. 
The  former  has  hardly  the  pretense  of  a  description,  but  is  au- 
thenticated by  the  citation  of  a  species,  M.  sanguinolentum;  the 
latter  is  adequately  characterized,  but  no  binomial  was  formed. 
Diploophyllum  would  be  a  most  inappropriate  name  for  the  large 
group  here  presented. 
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I  include  in  Mecodium  several  small  aberrant  groups  and 
species,  with  hairy  leaves,  with  toothed  margin,  and  even  with 
laminae  two  or  more  cells  thick.  In  no  case  have  I  any  doubt 
that  this  is  their  real  affinity;  and  in  every  case  the  generic 
separation  of  these  aberrant  plants  would  result  in  new  diffi- 
culties of  definition  more  serious  than  those  it  would  cure. 

I  have  no  other  name  than  teeth  for  the  marginal  irregularities 
of  H.  Reinwardtii  and  H.  samoense,  but  they  are  not  homologous 
with  the  teeth  of  Meringium,  and  do  not  indicate  any  affinity 
to  that  group. 

I  cannot  recognize  the  species  with  lamina  more  than  one  cell 
thick  as  constituting  a  subgenus  or  genus,  because  they  seem 
each  to  have  its  own  distinctive  affinities  to  species  of  ordinary 
texture.  If  there  had  to  be  a  genus  Diploophyllum,  it  would 
probably  best  have  two  dissimilar  species. 

Mecodium  is  pantropic,  and  has  about  fifty  Old  World  species, 
when  H.  polyanthos  is  most  broadly  construed. 

Key  to  the  species  of  the  subgenus  Mecodium, 

Lamina  uniformly  one  cell  thick. 
Margin  entire. 

Fronds  glabrous. 

Receptacle  filiform  to  clavate. 

Involucre  not  subtended  by  conspicuous  branches  of  costa. 
Rachis  winged  throughout. 

Wing  of  axes  plane  or  at  most  undulate. 
Fronds  commonly  5  to  15  cm  long. 
Fronds  odorless. 

Lips  entire  or  crenate.     (Cosmopoli- 
tan.)    67.  H,  polyanthos. 

Lips  sharp-toothed.     (Malaya.) 

75.  H.  producturn. 
Fronds  scented.     (New  Zealand.) 

74.  H.  sanguinolentum. 
Fronds  larger. 

Frond  linear.     (New  Guinea.) 

69.  H.  ooides. 
Frond  broader. 

Rhizome  over   1   mm  thick.     (New 
Zealand.)....  109.  H.  pulcherrimum. 
Rhizome  very  slender. 

Distal  segments  elongate.     (Ha- 
waii.)     70.  H.  recurvum. 

Distal  segments  not  elongated. 

(Africa.) 68.  H.  Kuhnil 

Fronds  smaller. 

Involucre  roundish. 

Lips  crenate  or  lobed.     ( Philippines. ) 
71.  H.  angulosum. 
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Lips  entire. 

Sori  crowded  at  apex.     (Philip- 
pines.). .72.  H.  paniculiflorum. 
Sori  few  or  scattered. 

Walls    uniformly   thin. 
(Japan,  etc.) 

106.  H.  Wrightii. 
Marginal  walls  toothed. 
(Luzon.) 

73.  H.  nitiduloides. 
Involucre    ovate,    acute.     (New    Caledo- 
nia)     : 86.  H.  LeRatii. 

Wing  crisped. 

Lips  entire.     (China.) 83.  H.  corrugatum. 

Lips  lobed  or  sublacerate. 

Receptacle  linear.     (Malaya,  etc.) 

80.  H.  javanicum. 
Receptacle  columnar.     (Japan.) 

82.  H.  riu-kiuense. 
Lips  fimbriate.     (Philippines.) 

81.  H.  fimbriatvm. 
Rachis  terete  in  lower  part. 
Fronds  odorless. 

Pinnae  pinnately  divided. 

Frond  20  cm  long.     (Malaya,  etc.) 

79.  H.  emarginatum. 
Frond  under  10  cm  long.     (Philippines.) 
71.  H.  angulo8um. 
Pinnae  rather  flabellately  divided. 

Naked    or    slightly    hairy.     (Australia, 

etc.)    84.  H.  flabellatum. 

Bearing    very    long    hairs.     (New    Zea- 
land.)   85.  H.  rufe8cens. 

Fronds  odorous 74.  H.  sanguinolentum. 

Involucre  subtended  by  branches  of  costa;  small  ferns. 
Fronds  not  deltoid. 

Fronds  tripinnatifid. 

Fronds  4  to  6  cm  wide.     (Rarotonga.) 

88.  H.  involucratum. 
Fronds  under  2  cm  wide.     (Madagascar.) 

94.  H.  veronicoides. 
Fronds  simple  to  pinnatifid. 

Internal  walls  thick.     (New  Zealand.) 

91.  H.  montanum. 
Internal  walls  thin. 

Frond  normally  over  6  cm  long.     (Aus- 
tralia, etc.) 87.  H.  rarum. 

Frond  normally  under  4  cm  long. 
Pinnae  flat. 

Fronds  round-elliptic.     (Queens- 
land.)   89.  H.  Walleri. 

Fronds  narrower  or  deltoid. 
(South  Africa.) 

93.  H.  fumarioides. 
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Lower  side  of  pinnae  rolled  upward. 
(New  Caledonia.) 

90.  H*  mnioides. 
Fronds  deltoid. 

Walls  thickened  and  pitted.     (Tasmania.) 

92.  H.  intricatum. 
Walls  thin.     (Madagascar.)....  95.  H.  Humbertii. 
Receptacle  capitate. 

Wing  and  lamina  flat. 

Fronds  large,  over  10  cm  long. 
Rhizome  slender. 

Fronds  in  general  ovate. 

Head   of   receptacle   globose.     (Malaya; 

Polynesia.) 96.  H.  imbricatum. 

Head  of  receptacle  dilated. 

Involucre  crenate.     (Malaya  to  In- 
dia.)     101.  H.  badium. 

Involucre  entire.     (Malaya.) 

98.  H.  Junghuhnii. 
Fronds  narrowly  lanceolate.     (Java  to  Pa- 
pua.)   99.  H.  longi folium. 

Rhizome  over  1  mm  thick.     (New  Zealand.) 

109.  H.  pulcherrimum. 
Fronds  smaller   (under  10  cm). 

Receptacle  dilated.     (Java.)....  100.  H.  salakense. 
Receptacle  not  dilated.     (Java,  etc.) 

97.  H.  TreubiL 
Wing  more  or  less  crisped. 
Walls  thin,  not  pitted. 

Fronds  over  15  cm  long. 

Segments  as  wide  as  wing.     (India,  Malaya.) 

101.  H.  badium. 
Segments  narrower  than  wing.     (New  Zea- 
land.)    108.  H.  flexuosum. 

Fronds  under  15  cm  long. 

Sori  central  on  frond.     (Japan.) 

104.  H.  flexile. 
Sori  more  distal.     (India  to  Philippines.) 

102.  H.  crispatum. 
Walls  thick  and  pitted. 

Fronds  thin.     (Formosa.) 

103.  H.  crispato-alatum. 
Fronds  coriaceous.     (Papua.)....  105.  H.  opacum. 
Axes  persistently  hairy. 
Fronds  odorless. 

Sori  distal.     (Japan,  China.) 106.  H.  Wrightii. 

Sori  axillary.     (India.) 107.  H.  exsertum. 

Fronds  odorous.     (New  Zealand.) 110.  H.  villoaum. 

Margin  irregularly,  bluntly  toothed. 

Wing  slightly  crisped.     (Samoa;  Queensland.)....  78.  H.  samoense. 

Wing  moderately  crisped.     (Malaya.) 76.  H.  Reinwardtii. 

Wing  exceedingly  crisped.     (Philippines.) 77.  H.  thuidiwm. 
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Lamina  partly  or  wholly  two  cells  thick. 

Rachis  winged  throughout.     (Tasmania,  etc.) 111.  H.  amtrale. 

Rachis  terete  below.     (New  Zealand.) 112.  H.  demissum. 

Lamina  three  cells  thick  throughout. 

Hairs  on  stipe  coarse  and  long.     (New  Zealand.)....  114.  H.  scabrum. 

Hairs  ordinary.     (New  Zealand.) 113.  #.  dilatatum. 

«7.  HYMENOPHYLLUM  POLYANTHOS  Swart*.    Platei  46  and  47. 

Hymenophyllum  polyanthos  Swartz,  Schrad.  Journ.  1800*  (1801) 

102   (not  seen) ;  Synopsis  (1806)   149. 
Trichomane8  polyanthos  Swartz,  Prod.  PL  Ind.  Occ.  (1788)  137. 
?   Trichomanes  inaequale  Poiret,  in  Lam.  Enc.  8   (1808)   74. 
Hymenophyllum  inaequale  Desvaux,  Prod.  (1827)  335. 
Hymenophyllum  gracile  Bory,  in  Willd.,   Sp.   PL   5    (1810)    527; 

Hooker  and  Greville,  Ic.  PL  pi  198. 
Sphaerocionium  gracile  Presl,  Hymen.  127. 
Hymenophyllum  emarginatum  Nees  and  Blume,    (spec.  908,  281- 

725  Herb.  Lugd.-Bat.)  et  al.,  non  Swartz. 
Hymenophyllum  pectinatum  Nees  and  Blume,  Nova.  Acta  1 1  (1823) 

124,  pi  12,  fig.  5,  non  Cav. 
Hymenophyllum  tenellum  Don,  Prod.  PL  Nepal.  (1825)  12. 
Hymenophyllum  blumeanum  Spr.,  Syst.  Veg.  4  (1827)  131;  van  den 

Bosch,  Hymen.  Javan.  46,  pi  86. 
Meringium  (?)  blumeanum  Presl,  Hymen.  116. 
Hymenophyllum  integrum  van  den  Bosch,  PL  Jungh.  (1856)  663, 

Hymen.  Javan.  49,  pi  88. 
Hymenophyllum  pycnocarpum  van  den  Bosch,  PL  Jungh.   (1856) 

564,  Hymen.  Javan.  48,  pi  87. 
Hymenophyllum  acrosorum  van  den  Bosch,  PL  Jungh.  (1856)  564. 
Hymenophyllum  microsorum  VAN  DEN  Bosch,  Ned.  Kruid.  Arch.  5s 

(1863)  155. 
Hymenophyllum  himalaianum  van  den  Bosch,  Ned.  Kruid.  Arch.  5* 

(1863)  156. 
Hymenophyllum  osmundoides  van  den  Bosch,  Ned.  Kruid.  Arch.  5* 

(1863)  164. 
Hymenophyllum  sphaerocarpum  van  den  Bosch,  Ned.  Kruid.  Arch. 

53  (1863)  167. 
Trichomanes  microchilum  Baker,  Trans.  Linn.  Soc.  Bot.  II  4  (1894) 

250. 
Hymenophyllum  microchilum  Christensen,  Mitt.  Inst.  Bot.  Ham- 
burg. 7  (1928)  7;  Gardens'  Bull.  7  (1934)  212. 
Hymenophyllum  subdemissum  Christ,  Bull.  Boiss.  6   (1898)   140. 
Hymenophyllum  fujisanense  Nakai,  Bot.  Mag.  Tokyo  40    (1926) 

249. 
Hymenophyllum  constrictum  Hayata,  Ic.  PL  Formos.  4  (1914)  140, 

fig.  80,  non  Christ. 
Hymenophyllum  parallelocarpum  Hayata,  Ic.  PL  Formos.  4  (1914) 

141,  fig.  82. 
Hymenophyllum   punetisorum   Rosenstock,    Hedwigia    56    (1915) 

333. 
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Hymenophyllum  pantotactum  v.  A.  van  Rosenburgh,  Bull.  Jard. 

Bot.  Buitenzorg  No.  7  (1912)  20. 
Hymenophyllum  gracilius  Copeland,  Bishop  Mus.  Bull.  93   (1982) 

7,  pi  S. 
Hymenophyllum  epiphytivwm  J.  W.  Moore,  Bishop  Mus.  Bull.  102 

(1933)  5. 

Frond,  tripinnatis  deltoideis,  rachide  stipiteque  marginatis,  pinnis  de- 
currentibus,  pinnulis  linearibus  obtusis  integris.  Flor.  Ind.  occ.  p.  1757. 
Hedw.  fil.  ic.  Jamaica. — Swartz,  Synopsis  149. 

The  usually  accepted  name  of  this  as  a  species  of  the  Malay 
region  has  been  H.  hlumeanurn.  This  is  so  well  established  in 
literature  that  I  quote  its  publication  and  Blume's  amplification. 

H.  fronde  lineari  pinnatifida,  laciniis  obtusis  sub-pinnatifidis.  Java. 
(H.  pectinatum  Nees.)— Sprengel,  loc.  cit. 

H.  fronde  lanceolata  pinnatifida  aut  bipinnatifida  fusca  glabra,  pinnia 
alternis  approximatis  cuneato-oblongis  pinnatifidis,  laciniis  linearibus  sub- 
bifidis  obtusis  parum  retusis,  involucri  valvis  subrhombeo-ovatis  obtusis, 
stipite  tereti.  Spr.  Syst.  veg.  4.  p.  131.4.  Hymenophyllum  pectinatum 
Nees  et  Bl.  in  Act.  Nat.  Cur.  11  t.  12.  1  5. 

Obs.  Ab  Hymenophyllum  sanguinolento,  Sw.,  cui  proximum,  differt 
fronde  angustiore  et  laciniis  seu  pinnulis  secundariis  haud  palmato-pinna- 
tifidis. 

Crescit  in  Javae  arboribus  locis  montanis. — Blums,  Enum.  220. 

A  plant  is  described  here,  first  as  linear,  then  as  lanceolate. 
It  is  brownish  green,  bi-  or  tripinnate,  with  narrowly  winged 
rachis;  segments  narrow,  perfectly  entire;  involucre  ovate  to 
broadly  ovate.  Amplifying  the  description,  the  pinnules,  at  least 
the  basal,  tend  to  be  flabellately  divided;  the  segments  are  short; 
the  internal  cell  walls  are  uniformly  thin,  the  marginal  ones 
irregularly  thickened  or  toothed  on  the  inside;  and  the  base 
of  the  involucre  is  broadly  winged  (that  is,  sunk  in  the  apex 
of  the  segment) ,  cleft  down  to  the  wings,  the  lips  broadly  rounded 
or  somewhat  narrowed  towards  the  rounded  tip;  receptacle 
slender,  included,  with  inconspicuous  sporangiophores.  It 
ranges  from  Java  to  India  and  New  Guinea.  It  is  easily  dis- 
tinguished from  typical  H.  polyanthos  by  the  slender  fronds, 
winged  base  of  involucre,  and  marginal  walls. 

And  yet,  I  cannot  in  practice  distinguish  them,  because — 

1.  The  frond  form  of  H.  blumeanum  is  not  characteristic  at 
all;  in  more  typical  (in  the  sense  of  the  plant,  not  of  nomen- 
clature) development,  this  plant  is  in  Java  narrowly  ovate  or 

ovate. 

2.  The  winged  base  of  the  involucre  is  very  inconstant;  in 
the  type  locality  (and  most  other  places),  the  wing  may  be  nar- 
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row  and  very  short,  so  that  the  involucre  is  cleft  almost  to  the 
base,  and  the  fertile  segment  may  be  narrowed,  as  in  typical  H 
polyanthos. 

3.  The  marginal  wall,  if  constant  in  Java,  is  not  so  in  several 
other  parts  of  the  range,  where  I  have  found  it  uniformly  thin, 
and  irregularly  thickened,  on  the  same  fronds. 

4.  At  least  along  the  northern  part  of  its  range— India,  China, 
Formosa,  and  Japan— it  blends  with  typical  H.  polyanthos. 

5.  Hymenophyllum  polyanthos  in  America,  as  generally  con- 
strued, exhibits  at  least  an  equally  wide  range  of  variation- 
even  more  synonyms  are  cited  there. 

At  this  point  I  quote  Hooker,  Sp.  Fil.  1 :  107 :  "The  extreme 
states  of  this  species  are  indeed  easily  recognized  and  easily 
described ;  but  there  are  various  intermediate  grades  that  baffle 
all  attempts  to  discriminate  them  specifically.,,  Christensen  also, 
Med.  Goteborgs  Bot.  Tradgard  1  (1924)  50:  "It  is  difficult  to 
see  how  H.  blumeanum  can  be  distinguished  from  the  genuine 
H.  polyanthos  Sw.  from  tropical  America."  Also  Rosenstock, 
on  his  label  of  Mousset  Kz,  "(polyanthos  Sw.)  Blumeanum  Spr." 
As  to  the  synonyms  of  H.  blumeanum: 

Hymenophyllum  acrosorum  was  intended  to  distinguish  the 
form  with  broader  fronds,  which  I  regard  as  the  more  typical 
development;  its  author  almost  immediately  recognized  the  iden- 
tity of  the  two  forms — Hymen.  Javan.  47-48. 

Hymenophyllum  pycnocarpum  was  described  from  two  speci- 
mens from  the  same  locality  as  H.  blumeanum,  distinguished  by 
somewhat  broader  frond,  less  winged  base  of  involucre,  and 
more  pointed  lips.     Hymenophyllum  integrum,  described  from 
one  specimen,  had  a  broader,  more  rounded  involucre  than  H. 
pycnocarpum.    With  van  den  Bosch's  and  abundant  other  ma- 
terial in  hand,  I  agree  with  the  Buitenzorg  pteridologists,  Raci- 
borski  (who  does  not  mention  them) ,  and  van  Alderwerelt,  Ma- 
layan Ferns  71,  that  neither  of  these  is  even  varietally  distinct. 
Most  botanists  since  van  den  Bosch  have  not  recognized  Hy- 
menophyllum himalaianum,  H.  osmundoides,  and  H.  sphaerocar- 
pum  as  distinct  from  H.  polyanthos,  respectively  H.  blumeanum. 
They  are  represented  in  their  author's  herbarium,  in  the  Herba- 
rium Lugduno-Batavum,  by  fragments  too  small  and  imperfect, 
by  themselves,  to  permit  reappraisal ;  H.  himalaianum,  described 
as  a  very  small  fern,  with  flexuous  stipe,  undulate  segments 
sometimes  strongly  dilated  at  the  apex,  thick  walls,  and  rather 
large  involucres,  and  compared  only  with  H.  paniculiflorum, 
would  seem  reasonably  distinct — by  description.     I  believe  that 
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it  is  represented  by  a  Hooker  and  Thomson  specimen  from 
Khasia  (the  type  source  should  be  Nepal)  in  the  Gray  Herba- 
rium; and  by  a  collection  by  Strachey  and  Winterbottom,  cited 
also  by  van  den  Bosch.  Like  these  are  a  collection  by  Mann 
from  Assam,  and  Kerr  6088  from  Siam.  To  me,  they  are  all 
dwarfed  H.  polyanthos  with  large  sori. 

Hymenophyllum  osmundoides  is  clearly  of  the  group  of  H. 
polyanthos,  and  may  represent  that  species,  though  it  could  not 
so  well  be  H.  blumeanum  if  they  were  to  be  distinguished.  The 
lobes  of  its  involucre  are  described  as  "triangulares  patulis, 
antice  s.  acutis,  s.  oblique  truncatis,  s.  emarginatis;"  on  the  type 
fragment  they  are  elongate-triangular  and  very  acute,  as  in 
some  forms  referable  to  H.  subdemissum.  Judging  by  this  frag- 
ment, it  is  represented  by  a  Hooker  and  Thomson  specimen  in 
the  United  States  National  Herbarium,  probably  a  cotype.  Like 
this  are  Mann  s.  n.  from  Assam,  Matthew  s.  n.  and  Dalziel  s. 
n.  from  South  China,  Cavelerie  1826,  and  Petelot  ill  and  8912 
from  Indo-China.  Chevalier  80904  is  similar  but  depauperate. 
Chevalier  80902  is  H.  blumeanum. 

Hymenophyllum  sphaerocarpum  is  otherwise  similar,  but  has 
involucres  circular  in  outline  on  contracted  fertile  segments. 
The  Gray  Herbarium  contains  a  probably  cotype,  Hooker  and 
Thomson  s.  n.— doubtful  because  of  the  absence  of  any  collector's 
number,  and  a  lower  stated  altitude.  Like  it  are  Hooker  and 
Thomson  882,  Clarke  U789,  from  Khasia;  Clarke  86429,  from 
Sikkim,  is  similar  except  that  the  sori  are  along  the  main  rachis; 
Kanehira  and  Sasaki  21658  can  represent  this  or  the  ill-dis- 
tinguishable H.  punctisorum. 

None  of  the  foregoing  have  the  dentate-thickened  marginal 
walls  of  H.  blumeanum.  The  material  being  too  limited  for 
really  final  judgment,  I  leave  these  "species"  at  peace;  but  more 
ample  material  may  show  them  to  be  locally  well  defined. 

Hymenophyllum  microsorum  was  accepted  by  Hooker  and 
Baker,  Synopsis  59,  as  a  species  "Intermediate  in  habit  between 
H.  exsertum  and  H.  polyanthos."  I  cannot  distinguish  it  by 
description  from  H.  blumeanum,  but  the  type  fragment  has  some- 
what broader  lacinise.  Even  this  distinction  does  not  hold  with 
specimens  from  Burma,  Rock  7896,  and  Yunnan,  Hancock,  iden- 
tified by  Christensen  as  H.  microsorum,  but  with  the  previous 
avowal,  op.  cit.  (1924)  50,  that  the  species  is  not  distinct.  Other 
specimens  are  Levinge  from  Sikkim;  Eberhardt,  and  Petelot  588 
from  Tonkin.  The  marginal  walls  are  characteristically  (that 
is,  in  the  manner  of  H.  blumeanum)  thickened.    Beddome  wrote 


64,12  Copeland:  Hymenophyllum  iqi 

the  name  of  this  fern  H.  microglossum,  in  error,  and  was  also 
confused  in  ascribing  its  type  locality  to  southern  India  instead 
of  to  Sikkim. 

Hymenophyllum  microchilum  (Baker)  C.  Chr.  was  described 
from  Mount  Kinabalu,  from  which  type  locality  I  have  Clemens 
27070  identified  by  Christensen  after  he  knew  the  type,  Haviland 
1478,  in  Kew.  Other  specimens  in  hand  are  Clemens  31145 
from  the  type  locality,  and  Clemens  20738  from  Sarawak. 
Christensen  cites  specimens  from  all  parts  of  Borneo.  On  Cle- 
mens 27070  are  involucres  cut  from  less  than  a  quarter  to  more 
than  half  of  the  way  down  (usually  about  one-third),  with  the 
lips  varying  from  obtusely  triangular  to  very  broadly  rounded. 
The  extreme  shortness  of  lip  (less  than  one-fourth  the  length  of 
the  involucre)  is  matched  by  several  Tahiti  specimens,  which, 
like  those  of  Borneo,  have  the  marginal  walls,  at  least  in  part, 
toothed  on  the  inside,  as  in  H.  blumeanum.  The  range  in  frond 
form  is  that  familiar  in  H.  blumeanum,  Clemens  20738  having 
the  narrow  form.  If  this  species  has  really  and  normally  an 
exserted  receptacle,  it  is  probably  not  even  a  near  relative  of 
H.  polyanthos;  but  the  specimens  I  have  cited  have  very  slender 
receptacles  definitely  shorter  than  the  involucre. 

I  cannot  distinguish  H.  microchilum  specifically  by  the  short 
lips,  because  on  the  individual  frond  their  length  varies  to  that 
of  typical  H.  blumeanum — cleft  halfway  down. 

Also  from  Kinabalu,  Clemens  40984,  comes  a  specimen  which 
exhibits  the  other  extreme  of  involucre,  cleft  actually  to  below 
the  base(!),  because  it  is  not  winged  at  all,  and  the  base  is 
retuse  or  subcordate,  the  vein  becoming  the  receptacle  at  a  point 
above  the  rest  of  the  basal  line.  In  any  other  group,  extremes 
as  conspicuous  as  this  and  H.  microchilum  would  hardly  be 
questioned  as  representing  distinct  species. 

Hymenophyllum  subdemissum  was  later  construed  by  its  own 
author,  Philip.  Journ.  Sci.  §  C  2  (1907)  155,  as  H.  pycnocarpum. 
In  my  opinion,  it  is  endemic  in  the  Philippines,  with  larger  sori 
than  H.  pycnocarpum,  the  valves  pointed,  and  longer  than  broad. 
Although  typical  H.  blumeanum  is  found  throughout  the  Philip- 
pines, it  and  H.  subdemissum  do  not  intergrade  nearly  as  per- 
fectly as  do  H.  blumianum  and  H.  pycnocarpum  in  Java.  Neither 
does  typical  H.  pycnocarpum  have  as  acute  valves  as  H.  sub- 
demissum; but  in  this  respect  some  specimens  from  Sumatra 
(for  example,  Matthew  666)  are  like  those  of  the  Philippines. 
Philippine  specimens  are:  Cuming  364;  Bur.  Sci.  9807,  29702, 
40629,  41905,  41988,  76538,  76549,  76555  part,  77216,  77217, 
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78697,  80349;  For.  Bu.  M6b,  7955;  Whitford  922;  Merrill  71U, 
6919;  Elmer  88 62,  10280,  1801 4.  In  Negros  and  Mindanao  the 
valves  tend  to  elongate:  examples,  Merrill  6917,  69  U8,  Banks 
s.  n.  from  Negros;  Bur.  Sci.  1J+773,  88U62  from  Mindanao.  The 
valves  may  be  fully  twice  as  long  as  broad,  with  a  very  sharp 
point.  In  the  same  region  occur  plants  with  the  valves  elongate 
but  rounded.  The  range  is  throughout  the  Philippines,  except 
Palawan;  and  H.  blumeanum  has  the  same  Philippine  range. 
Of  specimens  known  to  me  from  elsewhere,  the  most  similar 
are  those  already  cited  as  H.  osmundoides. 

Hymenophyllum  constrictum  Hayata,  non  Christ,  as  described, 
is  a  local  derivative  of  H.  blumeanum,  from  the  broad  form  of 
which  it  differs  in  being  still  broader  and  more  dissected,  and 
in  the  conspicuous  constriction  of  the  fertile  segment  immediately 
below  the  sorus.  The  cells  are  large,  with  very  thin,  even  walls. 
The  receptacle  is  cylindrical,  about  two-thirds  as  long  as  the 
involucre,  with  evident  sporangiophores.  The  involucre  may  be 
round,  or  somewhat  narrower  or  wider.  I  have  not  seen  the 
type  collection,  but  I  have  Faurie  629  in  the  Phil.  Nat.  Herb., 
received  without  name,  and  Kanehira  21658  in  U.  S.  Nat.  Herb., 
as  H.  blumeanum,  both  from  Mount  Arisan,  the  type  locality. 
Other  specimens  are  Baker  lb,  Hancock  9  at  least  in  part,  and 
Hayata  and  Sasaki,  from  Formosa;  Loher  1199 ',  from  Luzon. 

By  Hayata's  figure  and  description,  this  would  appear  to  be 
a  distinct  enough  local  daughter  species,  wanting  only  a  tenable 
name.  This  name  was  provided  the  next  year — H.  punctisorumf 
described  independently  from  the  same  mountain,  Arisan — but 
this  occupies  the  gap  between  H.  constrictum  Hayata  and  H. 
blumeanum.  Faurie's  specimen  already  cited  is  ample,  and  its 
fronds  blanket  H.  constrictum  and  H.  punctisorum.  There  are 
similar  Chinese  specimens,  probably  H.  sphaerocarpum,  from 
which  the  Formosa  plant  is  hardly  distinguishable. 

I  have  no  authentic  specimen  of  H.  parallelocarpum,  and  fol- 
low Nakai,  Bot.  Mag.  Tokyo  40  (1926)  248,  who  reduced  it  to 
H.  blumeanum. 

In  publishing  H.  fujisanense,  Nakai  cites  several  collectors 
but  no  numbers,  so  that  I  may  or  may  not  have  any  of  the  cited 
collections.  He  distinguishes  it  from  what  he  calls  H.  integrum 
solely  by  the  narrow  frond,  which,  in  this  group,  is  usually  no 
distinction  at  all. 

Hymenophyllum  pantotactum  v.  A.  van  Rosenburgh  is  de- 
scribed as  "frondes  .  .  .  angustissimae  lanceolatae,  latissimae 
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deltoideae  et  ad  basin  latissimae,"  and  as  about  as  variable  in 
other  respects.  I  have  not  seen  the  type  collection,  but  find 
nothing  in  the  description  to  exclude  it  even  varietally  from 
H.  blumeanum.  Palmer  and  Bryant  629,  from  Mount  Salak, 
altitude  1,600  m,  where  H.  blumeanum  in  various  forms  is  com- 
mon, has  one  frond  30  cm  long  by  4  cm  wide,  and  one  13  cm 
long  by  10  cm  wide,  deltoid  in  outline,  beside  others  of  more 
common  shapes. 

The  plant  of  the  Society  Islands,  represented  by  Vesco  s.  n., 
Brackenridge  (as  H.  gracile),  MacDaniels  1553,  and  Grant 
8562,  8728,  1*221,  U92,  and  4-982,  distributed  partly  without 
name,  partly  as  H.  dilatatum,  usually  has  the  involucre  cleft 
one-third  to  half  of  the  way  down,  with  apparent  vein  branches 
subtending  it;  marginal  walls  toothed  on  the  inside  in  some 
places,  in  others  not  so.  The  Vesco  specimen  resembles  H. 
blumeanum  in  aspects,  and  is  possibly  the  collection  referred  to 
by  van  den  Bosch,  Hymen.  Javan.  47,  48  (Vieillard  and  Pancher) , 
which  is  not  in  his  herbarium.  The  recent  collections  are  green, 
not  brownish.  The  sori  are  wider  than  the  segments.  They 
are  characterized  by  irregular  length  of  pinnse  and  especial  width 
of  the  pinnules  adjoining  the  rachis — tendencies  of  this  species 
in  other  lands. 

With  the  specimens  just  cited  in  hand,  four  years  ago  I  de- 
scribed H.  gracilius,  based  on  Grant  8766,  as  distinct,  character- 
ized by  the  involucre  cut  halfway  down  (or  a  little  farther),  nar- 
rower segments  and  wing,  and  fertile  segments  contracted  below 
the  sorus.  None  of  these  distinguishes  it  from  forms  of  H. 
polyanthos  common  elsewhere;  and  my  present  belief  is  that 
when  it  is  collected  again,  there  will  be  found  also  intermediate 
forms  between  it  and  its  local  relatives.  This  opinion  applies 
also  to  H.  epiphyticum  Moore,  the  only  peculiar  feature  of  which 
is  its  winged  stipe.  It  assumes  the  brownish  color  common  in 
H.  polyanthos, 

Besides  these  named  forms  and  varieties,  there  are  others 
fully  as  worthy  of  name.  HymenophyUum  blumeanum  var. 
novoguineense  Rosenstock,  Warner  49  a,  from  Mount  Gelu,  well 
developed,  is  superficially  less  like  H.  polyanthos,  or  H.  blumea- 
num, than  is  any  form  I  reduce  to  synonymy.  The  cotype  in 
Herb.  Univ.  Calif,  bears  two  fronds  over  45  cm  long  excluding 
stipes  of  10  and  14  cm ;  one  is  5,  the  other  10  cm  wide.  It  has 
pinnae  up  to  10  cm  long.  By  size  alone,  it  is  a  better  "species" 
than  most  that  I  reduce.    Besides  the  type  collection,  which  in 
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U.  S.  Nat.  Herb,  is  Rosenstock  Fil.  Novoguin.  Exsic.  55,  we  have 
it  as  205  of  that  series  and  as  Bamler  50  p,  from  the  Sattelberg, 
Schlechter  16496,  and  v.  Leeuwen  9185, 10129, 10320,  and  10868. 
All  the  rest  of  these  are  variously  intermediate  between  the  type 
and  ordinary  H.  blumeanum,  which  is  represented  by  v.  Leeuwen 
9467.  Nearly  all  of  these  are  ample  collections,  with  some 
fronds  unmistakably  representing  the  variety,  others  passable 
as  H.  blumeanum.  Now,  typical  var.  novoguineense,  by  itself, 
is  different  enough  from  H.  blumeanum  almost  to  demand  spe- 
cific recognition.  The  other  collections  cited  may  be  presumed 
to  be  capable,  genetically,  of  the  same  development.  The  mere 
capacity  to  develop  in  a  characteristic  manner  may  be  a  good 
specific  character ;  it  is  a  very  familiar  generic  character  in  my- 
cology. However,  I  leave  it  as  a  variety,  both  because  it  is  only 
an  assumption  that  the  intermediates  might  develop  further,  and 
because,  as  a  matter  of  convenience,  the  idea  of  two  species  in  the 
same  area,  but  sometimes  indistinguishable,  is  abhorrent. 

There  are  in  the  southern  Philippines,  besides  typical  H.  blu- 
meanum, small  ferns  much  like  it,  but  with  large,  broad  lips, 
the  involucre  subtended  by  conspicuous  apparent  branches  of 
the  vein;  Bur.  Sci.  U504,  from  Tawitawi,  is  the  best  example. 
I  give  these  on  the  labels  the  epithet  pseudorarum.  Singapore 
field  No.  10275,  from  Kelantan,  is  similar.  Hymenophyllum 
rarum  is  credited  to  Ceylon  by  Hooker,  Sp.  Fil.  1 :  101,  but  not 
in  later  works  by  the  same  school  (Baker,  Beddome),  and  this 
seems  to  be  due  to  renaming  the  specimens  as  H.  polyanthos  or 
H.  blumeanum.  Herb.  Lugd.~Bat.  908,  282-671  is  from  Herb. 
Hooker  as  H.  rarum,  determined  as  H.  blumeanum  by  Rosen- 
stock.  It  has  the  dilated  fertile  segments  characteristic  of  H. 
rarum.  I  suppose  that  it  is  an  aberrant  H.  blumeanum,  another 
pseudorarum;  but  it  remains  possible  that  Hooker  named  it 
correctly. 

Wherever  H.  blumeanum  occurs  the  environment  may  effect 
dwarfing,  most  conspicuous,  of  course,  when  it  operates  in  this 
way  on  a  form  or  strain  naturally  small.  The  most  extreme 
example  I  have  seen  is  Bur.  Sci.  16661  >  from  Luzon,  with  freely 
fertile  fronds  15  mm  long,  stipe  included,  Plate  47,  fig.  7. 
The  largest  fronds  of  the  collection  measure  less  than  3  cm.  I 
describe  another  dwarf  as  a  distinct  species,  because  it  is  changed 
in  other  ways  as  well  as  in  size. 

Notably  slender  fronds  are  occasionally  found  almost  any- 
where. Brooks  162,  from  Sarawak,  measures,  stipe  excluded, 
23  cm  by  18  mm.     Ceylon  plants  seem  mostly  to  be  slender — 
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for  example,  Thwaites  1891;  Moon  68  is  slender  but  with  un- 
uniform  pinnae. 

From  Africa  (Stoudt  870)  to  Australia  very  lax  fronds  are 
occasionally  found.  The  most  extreme  of  these  is  from  Camiguin 
de  Mindanao,  Bur.  Sci.  U845,  Plate  47,  fig.  6,  which  I  illustrate 
because  written  description  would  hardly  make  it  credible. 

In  Mauritius  this  would  be  H.  gracile,  which,  if  it  were  found 
only  in  Mauritius,  I  would  regard  as  a  local  species.  When, 
however,  we  have  substantially  the  same  form  from  the  Philip- 
pines and  from  Kamerun  (Staudt  870,  Zenker  8880),  the  prac- 
tical alternatives  are  to  try  to  recognize  two,  or  three,  or  more 
indistinguishable  local  species,  or  to  construe  them  all  as  H. 
polyanthos.  We  have  the  evidence  in  form  of  intermediates 
that  the  Philippine  form  is  of  local  origin  and  not  well  fixed. 
Single  Mauritius  collections  (old  Kew  distributions  in  Herb. 
Lugd.-Bat.;  Mrs.  Pike  in  U.  S.  Nat.  Herb.)  show  that  H.  gracile 
in  its  type  locality  may  have  straight  or  zigzag  rachises,  and 
is  as  variable  as  aberrant  forms  are  prone  to  be,  in  laxness,  in 
width  of  pinnse,  and  in  size  of  involucre. 

Hymenophyllum  inaequale,  to  which  H.  gracile  has  long  been 
reduced,  is  known  to  me  by  two  collections,  Hildebrand  8778, 
and  Humbert  8504.  These  are  two  of  three  Madagascar  speci- 
mens, all  alike,  known  to  Christensen,  Dansk  bot.  Arkiv  7  (1932) 
11,  who  finds  them  so  near  to  H.  polyanthos  that  he  doubts  the 
correctness  of  the  identification  and  questions  the  occurrence 
of  H.  inaequale  in  Madagascar.  They  agree  very  well  with 
Poiret's  description;  and  Madagascar  is  the  stated  source  of 
the  type.  They  are  not  nearly  as  distinct  a  form  as  is  H.  gracile, 
and  I  do  not  hesitate  to  include  them  in  H.  polyanthos. 

I  have  already  noted  that  from  the  Himalayas  to  Japan  speci- 
mens are  present  which  represent  H.  polyanthos,  but  not  any 
Old  World  form  which  I  reduce  to  that  species;  I  do  not  cite 
specimens  because  most  are  without  collectors'  numbers.  Among 
these,  however,  Wallich  172  must  be  discussed,  because,  as  it  is 
recognized  as  H.  polyanthos  by  Hooker,  Sp.  Fil  1 :  102,  I  see  no 
reason  to  doubt  that  it  is  H.  tenellum  Don,  which  Hooker  listed, 
page  112,  as  a  "dubious  species."  This  species  was  published 
with  citation  of  collections,  without  numbers,  by  Hamilton  and 
Wallich,  from  Nepal.  Van  den  Bosch,  Synopsis  51,  preserved  it, 
citing  without  number  "Wall.  (spec,  ex  dono,  Lambert  in  Herb. 
Sond.)"  His  unpublished  manuscript  in  Herb.  Lugd.-Bat. 
910.88-106  shows  that  he  saw  the  collections  of  both  Hamilton 
and  Wallich  in  the  Herb.  Sonder,  and  that  Wallich  172  in  the 
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Herb,  Hooker  is  the  same.  His  description  and  sketches,  and 
the  fragment  in  his  herbarium,  permit  no  question  that  it  is 
what  I  construe  as  fairly  typical  H.  polyanthos. 

The  following  collections  are  cited  to  authenticate  the  speci- 
mens and  places:  Fiji,  Parks  20769.  Samoa,  Whitmee,  Powell, 
Betche;  Reinecke  62,  175.  Marquesas,  Mumford  and  Adamson 
S60,  with  broader  segments  than  typical. 

Great  as  is  the  range  of  forms  assembled  here  as  one  species, 
there  are  evident  trends  within  which  the  variability  is  mani- 
fested in  one  after  another  of  the  described  species.  The  pres- 
ence of  almost  linear  and  of  broadly  lanceolate  or  even  ovate 
fronds  is  known  in  almost  all  of  them — in  all  which  have  been 
freely  collected,  unless  the  narrow  form  is  "excluded"  by  defini- 
tion. The  broad  form  develops,  of  course,  from  the  narrow  by 
elongation  of  the  pinnae,  and  fronds  of  irregular  form,  with 
pinnse  of  very  unequal  length,  are  found  from  Africa  and  Ceylon 
to  Tahiti.  With  any  tendency  to  laxness,  the  rachis  is  usually 
flanked  by  short,  broad,  flabellate  acroscopic  pinnules,  giving  the 
frond  a  more  compact  middle  line.  If  laxness  is  considerable, 
whether  because  of  few  or  of  narrow  segments,  the  rachis  tends 
to  be  zigzag.  There  is  a  limited  correlation  between  laxness 
and  narrow  and  pointed  involucre  valves. 

The  reader  will  probably  find  my  presentation  of  this  species 
or  group  unsatisfactory ;  it  is  so  to  me.  In  so  wide-spread  and 
varied  a  group,  it  is  usually  possible  to  give  some  kind  of  defini- 
tion to  species  of  limited  distribution,  as  with  some  limited  suc- 
cess I  have  essayed  to  break  up  the  group  of  Trichomanes  ri- 
gidum,  even  if  into  species  hard  to  distinguish  if  of  unknown 
origin.  Hymenophyllum  polyanthos  is  more  variable,  and 
variable  in  more  respects,  convenient  for  definition.  But,  in 
repeated  attempts  to  recognize  and  maintain  species  described 
and  easily  distinguished  by  their  types,  I  have  in  every  case 
been  forced  to  conclude,  if  many  specimens  were  available,  that 
the  "species"  was  not  well  defined  even  locally. 

68.  HYMENOPHYLLUM   KUHNII  Christensen.    Plate  48. 

Hymenophyllum  kuhnii  Christensen,  Index  (1905)  363. 
Hymenophyllum  Meyeri  Kuhn,  in  Engler,  Hochgebfl.  Trop.  Afrika 

(1892)   94,  non  Presl  (1843). 

Ehizomate  elongato  tenero;  foliis  membranaceis  glaberrimis  siccitate 
badiis;  petiolo  tenero  terete;  rhachi  anguste  alato-marginata,  lamina  elon- 
gato-lanceolata  tripinnatipartita ;  laciniis  primariis  patentibus  elongato- 
laneeoiatis  apice  obtusis,  secundariis  trapezio-oblongis  obtusis,  ultimis 
paullo  elongatis  obtusis ;  soris  lacinulas  laterales  internes  oecupantibus,  lati- 
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tudine  laciniarum  statu  evoluto  latioribus  basi  manifeste  immersis,  labiis 
profunde  divisis  elongato-obtusis  integerrimis,  cruribus  in  basi  manifestos, 
columella  inclusa  parva. 

Foliorum  petiolus  1-2  cm  longus,  lamina  10-50  cm  longa,  2-6  cm  lata. 
Hymenophyllo  sphaerocarpo  v.  d.  Bosch  (Ned.  Arch.  V.  167)  affine,  sed  soris 
elongatis  et  auribus  in  basi  labiorum  satis  distinctum. 

Kilimandscharo,  im  Urwald  am  Siidabhang  massenhaft  von  1930-2800 
m  (v.  Hohnel  146,  147,  Ehlers  n.  66) ;  im  oberen  Urwald  um  2500  m  (H. 
Meyer  Aug.  (1881),  am  Ruabach,  1900-2300  m.  Waldpfi.  (H.  Meyer  310). 

I  know  this  species  by  Rosenstock,  Fil.  Agricae  or.  germ,  exsic. 
1,  Daubenherger,  from  Kilimanjaro,  altitude  3,000  to  4,000  m, 
the  type  locality,  in  U.  S.  Nat.  Herb.,  Herb.  Univ.  Calif.,  and 
Herb.  Copeland.  There  is  in  Herb.  Lugd.-Bat.  908,  282-296, 
Busse  271,  a  sterile  specimen  bearing  this  name,  not  distinguish- 
able from  H.  polyanthos.  Neither  can  I  distinguish  the  Dauben- 
herger collection  by  the  characters  emphasized  by  Kuhn — sorus 
longer  than  in  H.  sphaerocarpum,  which  is  true  also  (relative- 
ly) of  typical  H.  polyanthos,  and  cruribus  or  auribus  in  the  base 
of  the  involucre,  equally  conspicuous  in  the  Philippine  form 
which  I  call  pseudorarum. 

However,  as  represented  by  the  fairly  uniform  Daubenberger 
collection,  and  as  described,  this  species  is  larger  than  any  form 
of  H.  polyanthos  except  var.  novoguineense,  peculiar  enough 
in  form,  so  that,  considering  also  the  apparent  vascular  branches 
(cruribus)  subtending  the  involucre,  it  seems  to  constitute  a 
well  enough  established  local  derivative  to  merit  specific  recog- 
nition. However,  it  is  approached  by  other  plants  of  the  same 
region  which  I  leave  in  H.  polyanthos  (Last,  in  U.  S.  Nat.  Herb.) . 

The  well  developed  fronds  are  about  30  cm  long,  including 
stipe,  2  to  3  cm,  and  5  cm  wide,  linear-elliptic  in  outline,  rachis 
slightly  zigzag  and  very  narrowly  winged,  pinnules  quite  uniform 
and  the  pinnae  therefore  symmetrical,  segments  0.7  to  1.2  mm 
wide,  2  to  4  mm  long;  walls,  marginal  and  others,  uniformly 
very  thin;  involucre  orbicular  or  somewhat  elongate,  up  to  1.2 
mm  wide,  the  apex  broadly  rounded  or  with  an  obscure  point. 

69.  HYMENOPHYLLUM  OOIDES  P.  von  Mtiller  and  Baker. 

Hymenophyllum  ooides  F.  v.  MtJLLER  and  BAKER,  Journ.  Bot.  23 
(1890)  105. 
Stipe  short,  thread-like,  glabrous.  Fronds  lanceolate,  2-3-pinnate,  pen- 
dulous, glabrous  6-9  in.  long,  at  most  an  inch  broad;  rachis  thread-like. 
Pinnae  very  numerous,  lanceolate,  ascending,  those  in  the  centre  of  the 
frond  the  largest,  usually  simply  pinnate,  rarely  with  small  pinnate  pin- 
nules. Ultimate  segments  obovate,  obtuse,  1-nerved,  emarginate,  crowded, 
about  1/12  in.  long,  more  or  less  crisped  and  complicated.    Sori  small, 
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terminal  on  the  ultimate  segments.  Indusium  immersed  at  the  base  in 
the  lamina  of  the  segments,  its  valves  cuneate  with  a  rounded  margin. — 
New  Guinea  highlands,  alt.  9200  ft.  A  very  distinct  species,  allied  to  H. 
undulatum  and  crispum. 

Of  this  species  I  have  King  106,  a  juvenile  frond  identified 
by  Bailey,  and  King  2U6,  fully  developed.  The  former  could 
pass  as  the  linear  form  of  H.  blumeanum.  The  latter  trans- 
cends it  enough  to  merit  specific  recognition. 

Stipe  finely  filiform,  marginate  in  the  upper  part;  frond  27 
cm  long,  3  cm  wide  at  the  middle,  thence  narrowed  to  both  ends, 
rachis  filiform,  narrowly  winged  throughout;  pinnae  close,  ovate 
rather  than  lanceolate,  their  segments  simple,  or  on  the  larger 
pinnae  once  or  twice  dichotomously  cleft;  laminar  tissue  dark 
and  nearly  opaque  because  of  the  dark  cell  contents,  walls  thin, 
the  marginal  ones  slightly,  irregularly  thickened;  sori  on  distal, 
distal  and  acropetal,  or  all  segments  of  the  upper  pinnae,  invo- 
lucre up  to  1.5  mm  long  and  0.9  mm  wide,  base  immersed,  lips 
rounded,  entire;  receptacle  slender,  included  (the  tip  seen  ex- 
truded in  two  sori). 

Derived  from  H.  polyanthos. 

Known  from  eastern  New  Guinea  only. 

70.  HYMENOPHYLLUM   RECURVUM    Gaudichaud.    Plate   49. 

Hymenophyllum  recurvum  Gaudichaud,  in  Freyc.  Voy.  Bot.  (1827) 
376. 

H.  frondibus  bipinnatis  (6-8-pollie.),  pinnis  elongato-recurvatis ;  pinnulis 
diehotomo-pinnatifidis;  laciniis  simplicibus;  elongatis,  integris;  soris  supra 
axiliaribus,  solitariis;  indusiis  ovatis;  rhachi  stipiteque  alatis;  caudice  fili- 
formi  repente. 

In  insulis  Sandwieensibus  (Mowi.  Alt.  500-550-hexap.). 

U  hymenophyllum  recurvum  croit  sur  les  montagnes  elevees  de  Tile  Mowi, 
au  pied  des  plus  grands  arbres,  parmi  les  mousses.  II  est  remarquable 
par  la  disposition  recourbee  de  ses  divisions  superieures,  qui  sont  simples, 
lineaires  souvent  tres-alongees ;  ce  que  donne  a  cette  petite  plante  Paspect 
d'un  saule  pleureur.  Les  fructifications  sont  solitaires,  fort  grosses,  ova- 
les,  a  tegumens  entiers  ou  legerement  emargines,  libres  dans  presque  toute 
leur  longueur.  Parmi  les  echantillons  de  cette  fougere,  glabre  dans  toutes 
ses  parties  excepte  sur  la  tige,  il  s'en  trouve  quelque-uns  non  encore  bien 
developpes,  ecailleux,  a  ecailles  piliformes,  capillaires,  articulees,  ce  qui 
doit  faire  supposer  ou  que  cette  plante  est  velue  dans  sa  grande  jeunesse, 
ou  qu'une  espece  nouvelle,  tres-voisine  de  celle-ci,  se  rencontre  dans  la 
meme  localite.    Hymenophyllum  (aut  trichomanes)  pilosum? 

Known  on  all  the  larger  Hawaiian  islands,  and  nowhere  else. 

Stipe,  1.5  to  8  (commonly  5)  cm  long,  one-tenth  to  one-fourth 
the  length  of  the  frond ;  rachis  and  upper  part  of  stipe  narrowly 
winged,  or  merely  marginate  in  the  lower  part ;  pinnae,  pinnules, 
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and  segments  usually  remote  on  large  fronds,  which  are  there- 
fore conspicuously  lax,  segments  about  1.2  mm  wide,  hardly  nar- 
rowed below  the  sori ;  lowest  pinnse  usually  reduced,  the  medial 
or  supramedial  ones  often  prolonged;  sori  on  short,  basal  acro- 
petal  branches  of  the  pinnules;  involucre  oblong  to  round,  1.3 
to  2  mm  wide,  the  margin  usually  entire;  receptacle  and  spo- 
rangia included,  the  former  fertile  in  its  upper  half,  not  at  all 
enlarged,  the  sporangia  practically  sessile. 

Although  our  material  of  Gaudichaud's  collection  has  few  sori, 
I  have  thought  it  best  to  use  it  for  illustration. 

71.  HYMENOPHYLLUM  ANGULOSUM   Christ.    Plate   50. 

Hymenophyllum  angulosum  Christ,  Philip.  Journ.  Sci.  §  C  3  (1908) 
269. 

Caespitosum,  stipite  rhaehique  inferior e  ebeneis  exalatis,  fronde  bi-  et 
ad  basin  tripinnatifida,  fronde  sterili  late  flabellata,  fertili  elongata,  laci- 
niis  elongatis  divaricato-furcatis,  marginibus  laevibus  integris,  soris  ter- 
minalibus,  valvis  crenatis,  late  ovatis. 

Habitu  H.  capillacei  Roxb.,  Ins.  S.  Helenae,  et  H.  inaequalis  Poir.  Afri- 
cae,  sed  minus,  minusque  compositum,  laciniis  latioribus. 

Rhizomate  caespitoso-repente  filiformi,  nigro,  glabro  uti  tota  planta, 
stipite  1.5  ad  3  cm  longo  stricto  tenui  ebeneo  exalato,  fronde  sterili  sub- 
flabellata  3  cm  lato  et  longa,  bi-,  infra  tripinnatifida,  rhachi  supra  anguste 
alata  nigra,  pinnis  3  vel  4  utrinque  cuneato-flabellatis,  infimis  6-partitis 
superioribus  tripartitis,  laciniis  ultimis  4  mm  longis  1.5  mm  latis  obtusis 
linearibus  diaphanis  nervo  nigro  praeditis;  fronde  fertili  ovato-oblonga  basi 
attenuata,  7.5  cm  longa,  3  cm  lata,  subtripinnatifida,  pinnis  7  utrinque; 
fronde  versus  apicem  acuminatum  sorifera,  soris  in  laciniis  terminalibus, 
1.5  mm  latis,  rotundato-ovatis,  valvis  crenato-denticulatis.  Textura  tenui, 
colore  dilute  fusco-virente. 

MlNDORO,  Mount  Halcon,  Merrill  6080,  November,  1906. 

There  is  a  second,  identical  collection  from  the  same  place, 
Bur.  Sci.  4-0555;  an  earlier  collection  from  Mount  Banahao, 
Whit  ford  919,  had  been  distributed  partly  unnamed,  partly  as 
H.  Treubii  in  error;  recent  collections  from  Batan  Island,  north 
of  Luzon,  are  Bur.  Sci.  80346  and  80348.  The  range  is  thus 
Luzon  and  adjacent  islands.  Merrill  6082,  from  the  type  locality, 
larger  and  with  protruding  receptacles,  has  been  taken  for  an 
aberrant  H.  emarginatum,  but  is  more  probably  H.  angulosum. 

The  plant  is  in  no  sense  dimorphous,  what  Christ  described  as 
sterile  fronds  being  dwarfed  or  juvenile.  The  segments  are 
about  1  mm  wide.  The  rachis  is  narrowly  winged  in  the  upper 
part,  not  at  all  in  the  lower.  The  Batan  Island  specimens  are 
larger  than  typical,  with  filiform  stipes  up  to  9  cm  long,  and 
fronds  up  to  11  cm  long  and  4  cm  wide. 
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There  is  a  superficial  resemblance  between  this  species  and  H. 
Treubii,  both  having  small  fronds  and  few  segments,  but  the 
affinity  is  not  close.  Hymenophyllum  angulosum  may  be  a  re- 
duced relative  of  H.  emarginatum. 

72.  HYMENOPHYLLUM    PANICULIFLORUM    Presl.     Plate    51. 

Hymenophyllum  paniculiflorum  Presl,   Hymen.    (1843)    147;   VAN* 

den  Bosch,  Hymen.  Japan.  49,  pi  39;  Christ,  Philip.  Journ.  Sci. 

§  C  2   (1907)   155. 
Hymenophyllum  coloratum  Al.  Br.:  van  den  Bosch,  PL  Jungh.  1 

(1856)    565,  teste  van  den  Bosch,  Ned.  Kruid.  Arch.  5s   (1868) 

198. 
Hymenophyllum  discosum  Christ,  Bull.  Boiss.  6    (1898)    140. 

H.  glaberrimum,  fronde  ovata  obtusa,  tripinnata,  pinnis  petiolulatis  ova- 
tis  obtusis,  pinnulis  primariis  lanceolatis  obtusis,  secundariis  linearibus 
indivisis  obsolete  emarginatis  integerrimis,  stipite  basi  tereti  apice  rachi- 
busque  alato,  soris  in  apice  frondis  paniculatis,  indusii  usque  fere  ad 
basim  bifidi  laciniis  orbiculatis  receptaculum  superantibus. 
Cuming  pi.  philip.  exs.  n.  214. 

Habitat  in  insulis  Philippinis,  verosimiliter  in  insula  Luzon,  ubi  legit 
clar.  H.  Cuming. 

Rhizoma  ignotum.  Herbula  glaberrima.  Stipes  semipollicaris,  sub- 
flexuosus,  fuscus,  filiformis,  inferne  teres  nudus,  apice  alatus,  ala  integer- 
rima.  Frons  seu  frondis  limbus  sesquipollicem  longa,  pollicern  lata,  ovata, 
utrinque  obtusa,  tripinnata,  exsiccata  purpurascens.  Pinnae  alternae,  pe- 
tiolulo  semilineali  instructae,  ovatae  aut  ovato-lanceolatae,  obtusae.  Pin- 
nulae  primariae  lanceolatae,  obtusae,  basi  acutae,  secundariae  lineares,  in- 
divisae,  obtusae,  apice  laeviter  aut  non  emarginatae,  integerrimae,  planae. 
Rhaches  petiolulique  alatae,  ala  integerrima.  Venae  simplices,  fuscescentes, 
apice  liberae.  Parenchyma  e  cellulis  hexagonoideo-subrotundis  construc- 
tum.  Sori  in  pinnis  terminalibus  omnibus  fructiferis  paniculae  termi- 
nalis  in  modum  dispositi,  apicales,  sessiles  in  pinnis  pinnulisque  reliquis 
angustioribus.  Indusium  tres  quartas  lineae  partes  longum,  usque  fere 
ad  basim  bifidum,  laciniis  orbiculatis  adpressis  disco  convexis  integer- 
rimis. Receptaculum  indusio  triente  brevius,  cylindricum,  obtusum,  un- 
dique  capsuliferum.     Capsulae  lenticulares,  sessiles. 

Vidi  solummodo  duo  specimina,  unum  sterile  parvulum,  alterum  fertile 
supra  descriptum.  An  omnia  specimina  fertilia  soros  in  panicular  termi- 
nalem  dispositos  gerunt?    Species  caeterum  distinctissima. — Presl,  loc.  cit. 

A  small  plant  recognizable  by  its  large  sori  which  are  ovoid  or  globose, 
terminal  and  occupying  all  the  segments  at  the  summit  of  the  frond. 

Luzon,  Province  of  Benguet,  Mount  Tonglon,  2,250  m.  alt.  (Loher) 
April,  1904.  Identical  with  specimens  from  Java,  leg.  Giesenhagen  and 
Raciborski,  and  with  specimens  from  Japan,  leg.  Faurie. 

I  am  now  of  the  opinion  that  H.  discosum  Christ,  Bull.  Herb.  Boiss.  6 
(1898)  140,  should  be  united  with  this  species,  although  the  sori  are 
much  broader  and  more  round  than  those  in  the  Javan  Plant,  leg.  Gie- 
senhagen.— Christ,  Philip.  Journ.  Sci.  §  C  2  (1907)  155. 
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Frond  commonly  5  cm  or  less  long,  ovate,  with  uniformly  nar- 
rowly winged  rachis,  and  ultimate  segments  a  scant  half-milli- 
meter wide;  sori  of  fully  fruiting  fronds  terminating  all  seg- 
ments of  the  upper  third  or  half  of  the  frond;  involucre  divided 
nearly  to  the  base,  with  ovate  to  orbicular  entire  valves,  fully 
twice  as  wide  as  the  segments,  or  still  wider;  receptacle  cylin- 
drical, without  conspicuous  sporangiophores. 

The  walls  between  the  laminar  cells  are  uniformly  thin.  The 
marginal  wall  of  our  cotype  is  uniformly  very  thin  in  some  places, 
slightly  and  irregularly  thickened  in  others.  In  some  Philippine 
specimens  it  is  very  evidently  toothed,  although  less  remarkably 
so  than  in  van  den  Bosch's  figure,  Hymen,  Javan.  pi.  39,  fig.  7. 

A  relative  of  H.  pycnocarpum,  well  distinguished  by  the  wider 
segments  and  sori,  and  the  absence  of  sterile  segments  in  the 
upper  part  of  fruiting  fronds.  The  color  is  usually  a  brownish 
green,  less  brown  than  is  usual  with  H.  blumeanum. 

HymenophyUum  discosum  as  described  would  perhaps  be  dis- 
tinguished by  round,  instead  of  ovate  involucres.  Both  forms 
occur  both  in  Java  and  in  the  Philippines;  they  are  ovate  on  our 
Philippine  cotype.  If  there  is  any  difference  between  Javan  and 
Philippine  specimens,  it  is  that  the  former  have  the  rachis  more 
narrowly  winged,  sometimes  apparently  wingless  at  the  base. 

Inconspicuous,  but  not  rare  on  high  mountains  in  Benguet, 
Luzon.  Philippine  collections :  Luzon,  locality  unknown,  Cuming 
214  (cotype  in  Phil.  Nat.  Herb.),  (Loiter,  type  of  H.  discosum) ; 
Bontoc  Subprovince,  Bauco,  Vanoverbergh  1757:  Benguet  Sub- 
province,  Mount  Pulog,  F.  B.  16 816  Curran,  Merritt,  and  Zschok- 
ke,  11070  Whitford,  Merrill  6373,  637k,  6386,  Bur.  Sci.  U885 
Ramos  and  Edano;  Haight's  Place,  Bur.  Sci.  4235,  4236  M  earns: 
Zambales  Province,  Mount  Pinatubo,  Bur.  Sci.  2550  Foxwor- 
thy.  Mindanao,  Bukidnon  Province,  Mount  Lipa,  Bur.  Sci, 
88565  Ramos  and  Edano.  Negros,  Merrill  6917  in  Herb.  Lugd.- 
Bat.  nee  alibi.  Apparently  rare  in  Java,  where  van  den  Bosch 
cited  only  a  collection  by  Al.  Braun.  There  are  several  sheets  in 
Herb.  Lugd.-Bat.  ex  Herb.  Waitz.  More  recently  collected  on 
the  Gedeh-Pangrango,  Raciborski,  Copeland,  and  Yates  2826. 
Borneo,  Mount  Kinabalu,  Clemens  51543  (also  teste  Christensen 
and  Holttum,  Gardens'  Bull.  7  (1934)  213,  Holttum  25497,  Cle- 
mens 28014).  So  far  as  I  have  seen  specimens  from  Japan, 
China,  et  alibi,  bearing  this  name,  I  believe  that  it  is  incorrect. 
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73.  HYMENOPHYLLUM  NITIDULOIDES  Copeland  sp.  nov.    Plate  52. 

Rhizomate  intricato,  vix  ultra  0.1  mm  crasso,  obscuro,  glabres- 
cente ;  stipite  tenuissimo,  1  ad  2  cm  alto,  terete,  nudo ;  f ronde  15 
ad  25  mm  longa,  forma  varia,  nunc  subflabellata,  nunc  pinnati- 
fida  segmentis  furcatis,  glabra,  costis  ubique  alatis;  segmentis 
usque  ad  8  mm  longis,  1  ad  1.5  mm  latis,  integris;  parietibus 
marginalibus  plerumque  dentibus  obtusis  incurrentibus  praeditis, 
internalibus  diaphanis,  hue  molliter  illuc  irregulariter  subin- 
crassatis;  soris  segmenta  (infimis  exceptis)  terminantibus,  in- 
volucro  orbiculare  basi  late  cuneata  immerso,  adhuc  bilabiato 
labiis  integris  rotundatis,  receptaculo  breve,  cylindrico. 

Luzon,  Sorsogon  Province,  Bur.  Sci.  23577  Ramos,  September 
9?  1915  (type  in  Phil.  Nat.  Herb.). 

This  is  a  dwarf  derivative  of  H.  polyanthos,  so  changed  in  as- 
pect with  the  reduction  in  size  that  its  specific  distinction  is  ex- 
pedient. It  has  remained  two  decades  in  the  herbarium,  without 
a  suspicion  as  to  its  affinity,  annotated  as  "Microtrichomanes" 

74.  HYMENOPHYLLUM    SANGUINOLENTUM    (Forster)    Swart*.     Plate   53. 

Hymenophyllum  sanguinolentum  (Forster)  Swartz,  Schrad.  Journ. 

1800s  (1801)  101  (not  seen) ;  Synopsis  148,  376;  Schkuhr,  Krypt. 

Gew.  136,  pi  185  c;  Holloway,  Trans.  N.  Z.  Inst.  54  (1923)  588, 

pi  57. 
THchomanes  sanguinolentum  Forster,  Prodromus  (1786)  84. 
Sphaerocionium  sanguinolentum  Presl,  Hymen.   (1843)   35. 
Mecodium  sanguinolentum  Presl,  Epim.   (1849)  258. 
Hymenophyllum  polyanthos  Hooker,  Sp.   Fil.    1 :    107,  part.,  non 

Swartz. 
H.  lophocarpum  Colenso,  Trans.  N.  Z.  Inst.  17  (1884)  255. 
Hymenophyllum  cristulatum  Rosenstock,  Fedde's  Repert.  5  (1908) 

14. 

T.  sanguinolentum,  frondibus  subbipinnatis,  foliolis  alternis  pinnatifidis : 
pinnis  diehotomis  lineari-oblongis  obtusis  integris  decurrentibus :  fruetifica- 
tionibus  ovato-subrotundis  dehiscentibus.     F. 

Nova  Zeelandia. — Forster,  loc.  cit. 

Stipe  one-third  to  half  as  long  as  the  lamina,  terete,  nearly 
black;  lamina  commonly  10  cm  long  but  sometimes  fully  fertile 
5  cm  long,  usually  ovate  but  varying  from  lanceolate  to  deltoid, 
base  contracted  or  broad,  dark,  compact,  usually  tripinnatifid, 
but  secondary  pinnules  sometimes  forked,  segments  1  mm  wide, 
3  to  4  mm  long;  rachis  narrowly  winged  with  raised  edges,  or 
sometimes  wingless  near  the  base ;  marginal  walls  thin  in  some 
places,  coarsely  dentate-thickened  in  others;  other  walls  thin; 
sori  winged  at  base  only,  involucre  cleft  to  the  wing,  1.5  mm 
wide,  ovate  or  broader  or  oblong,  margin  usually  quite  entire; 
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receptacle  included,  cylindrical,  with  inconspicuous  sporangio- 
phores. 

The  involucre  is  remarkable,  unique  in  its  group,  in  that  it  may 
bear  thickenings  or  crests  on  the  outside  near  the  base,  such  as 
are  characteristic  of  the  groups  of  H.  denticulatum  and  H.  fus- 
cum.  These  were  known  to  Hooker,  Sp.  Fil.  1:  107;  "in  one  of 
Dr.  Logan's  specimens  the  involucres  have  crested  lamellae." 
In  the  unpublished  notes  of  van  den  Bosch  I  find  "lobis"  [in- 
dusii]  dors,  irregulariter  gibberosis  vel  appendiculatis."  Some 
such  sori  can  be  found  on  many  or  most  specimens  if  they  are 
sought  with  sufficient  care.  The  outgrowths  vary  from  appar- 
ently absent,  to  evident  on  all  sori,  as  in  the  case  of  Banff t  1, 
Rosenstock  Fil.  Novae-Zeal.  11,  the  type  collection  of  H.  crisMa- 
tum.  Of  specimens  in  hand,  the  most  conspicuous  in  this  respect 
is  Brame  s.  n.f  U.  S.  Nat  Herb.  1371318.  The  suggestion  ob- 
trudes itself  that  we  are  dealing  here  with  a  hybrid  of  H.  denti- 
culatum and  an  original  H.  sanguinolentum  or  JET.  polyanthos 
with  smooth  involucre. 

Apparently  common  in  New  Zealand.  As  the  many  speci- 
mens are  correctly  named,  or  named  H.  polyanthos  which  is  not 
found  in  New  Zealand,  citation  is  unnecessary.  The  only  very 
aberrant  one  in  hand  is  Kirk  561  in  U.  S.  Nat.  Herb.,  with  a 
frond  30  cm  long,  and  a  pinna  14  cm  long  by  15  mm  wide,  recall-* 
ing  H.  blumeanum  novoguineense. 

This  species  is  related  to  H.  polyanthos,  which  it  represents 
in  New  Zealand,  and  from  which  in  general  it  is  distinguished 
by  a  blackish  stipe,  darker  fronds,  raised  margin  of  wing  of 
rachis,  and  larger  or  at  least  wider  sori.  Its  most  distinctive 
character  is  the  odor,  strong  on  all  herbarium  specimens  less 
than  30  years  old,  and  evident  after  more  than  80  years. 

75.  HYMENOPHYLLUM  PRODUCTUM  Kunie.    Plato  54. 

Hymenophyllum  productum  Kunzb,  Bot.  Zeit.  6    (1848)   305;  van 

den  Bosch,  Hymen.  Javan.  56,  pi.  U5. 
Hymenophyllum  demismm,  partim,  auct.  mult.,  non  Swartz. 

Fronde  subcoriacea,  tenui,  olivacea,  pellucente,  fusco-nervosa,  ovato-ob- 
longa,  acuminata,  curvato-flexuosa,  basi  in  stipite  ddcurrente,  subbipinnato- 
pinnatifida;  pinnis  patenti-erectis,  trapexo-ovato-oblongis,  oblongisve,  acu- 
minatis,  in  rhachi  alata  decurrentibus ;  pinnulis  cuneato-obovatis  s.  oblongis, 
irregulariter  incisis,  sinubus  obtusis;  laciniis  furcatis,  lacinulis  lineari-oblon- 
gis,  integerrimis,  apice  subdenticulatis ;  sterilibus  retusis  emarginatisve,  in- 
ferioribus  sorophoris;  involucris  basi  brevi,  subcuneata  immersis,  labiis 
magnis,  liberis,  ovato-acuminatis,  obtusis,  margine  serrulato-laceris ;  recepta- 
culo  eylindrico;  immerso;  rhachibus  flexuosis,  alatis;  stipite  brevi,  filiformi, 
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scabro;  caudice  filiformi,  subramoso,  repente,  sparsim  minutissime  paleaceo, 
radiculoso. — Kunze,  loc.  cit. 

The  first  citation  is  a  number  74;  the  second  is  Zollinger  863; 
of  old  collections,  I  have  seen  Zollinger  48,  57,  and  368,  and  v. 
Gesker  in  Herb.  Zollinger,  from  Mounts  Salak  and  Gedeh. 
The  description  by  van  den  Bosch,  based  mostly  on  the  same 
collections,  is  much  better. 

Stipe  commonly  5  cm  long,  firm,  with  an  attenuate  wing  half 
or  two-thirds  of  the  way  down;  frond  10  to  18  cm  long,  4  to  7 
cm  wide,  tripinnatifid  in  ample  forms,  all  axes  winged;  pinnae 
very  oblique  at  base,  ovate  or  narrower,  acuminate,  usually  not 
imbricate;  all  divisions  divaricate,  with  rounded  sinuses,  the 
frond  therefore  distinctly  lax  in  appearance;  margin  entire  ex- 
cept that  the  apices  of  sterile  segments,  when  not  notched,  are 
often  minutely  toothed;  cell  walls  uniformly  thin;  sori  very 
abundant,  on  any  or  almost  all  segments,  winged  only  at  the 
very  base,  where  the  fertile  segment  is  sometimes  constricted; 
involucre  narrowly  ovate  or  narrower,  sometimes  broad  at  the 
base,  cleft  to  the  very  short  wing,  valves  minutely  and  irregularly 
toothed  in  the  upper  part,  the  apex  usually  narrowly  rounded, 
sometimes  acute  or  apiculate;  receptacle  narrowly  cylindrical 
with  conspicuous  sporangiophores.  The  sinuses  are  not  merely 
broadly  rounded,  but  also  usually  overfull,  the  margin  there- 
by depressed  out  of  the  plane  of  the  frond. 

This  is  one  of  the  best  defined  Malayan  species,  and  is  so 
unlike  the  H.  demissum  of  New  Zealand  that  their  confusion  is 
inexplicable. 

Java,  many  collections.  Sumatra,  Korthals,  Waitz,  Lorzing 
6770,  Winkler  162.  Borneo,  Korthals,  Clemens  28228,  40900. 
Luzon,  Laguna  Province,  San  Antonio,  Bur.  Sci.  12080  Ramos: 
Tayabas  Province,  Mount  Pular,  Bur.  Sci.  1989 4  Ramos.  Ca- 
TANDUANES,  Bur.  ScL  80386,  30571  Ramos.  NEGROS,  Elmer 
10426. 

75a.  HYMENOPHYLLUM  TODJAMBUENSE  G.  Kjellb. 

Hymenophyllum  todjambuefise  G.  Kjellb.,  Bot.  Jahrb.  66  (1933)  41. 

Nr.  3505,  Todjamboe  1000  m,  Epiphytisch  im  Regenwald  [Celebes]. 

Rhizoma  filiforme,  nudum.  Stipites  2-3  cm  longi,  circ.  ±  2  cm  dis- 
tantes,  non  alati.  Folia  lanceolata,  ±  10  cm  longa  2  cm  lata,  luteo-viridia, 
utrinque  ad  8-nim  pinnata;  pinnulae  3-4,  apice  emarginatae;  earum  bre- 
viores  apice  soriferae.  Rhachis  alata,  ala  sursum  dilatata.  Venae  se- 
eundariae  fuscae,  sinum  apicalem  haud  attingentes.  Indusium  ovale. 
Cellulae  folii  hexangulae. 

Diese  Art  steht  H.  production  Kze.  nahe,  unterscheidet  sich  aber  durch 
die  weniger  verzweigten  Pinnae,  sparlicheren  Sori,  den  nicht  geflugelten 
Stipes  und  das  Indusium. 
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76.  HYMENOPHYLLUM  REINWARDTII  van  den  Bosch.    Plate  55. 

Hymenophyllum  Reinwardtii  van  den  Bosch,  Plant.  Jungh.  1  (1856) 
567  (not  seen),  Synopsis  59;  Hymen.  Javan.  (1861)  52,  pi.  tf. 

Hymenophyllum  dichotomum  Blume,  Enum.  (1828)  222,  non  Cava- 
nilles. 

Hymenophyllum  australe  Christ,  Philip.  Journ.  Sci.  §  C  2  (1907) 
156;  Copeland,  Elmer's  Leaflets  3  (1910)  800,  non  Willd. 

Hymenophyllum  australe  var.  elongata  Rosenstock,  in  Herb.  Lugd.- 
Bot,  Koorders  17028. 

Hymenophyllum  Copelandianum  v.  A.  van  Rosenburgh,  Bull.  Jard. 
Bot.  Buitenzorg  II  No.  7  (1912)  19. 

Fronde  olivaceo-viridi  lanceolata  vel  ovata  apice  producta  tripinnatifida, 
laciniis  patulis  vel  divergenti-deflexis,  fertilibus  remotiusculis,  ovatis  plus 
minusve  elongato-acuminatis,  lacinulis  elongatis  undulato-crispis  sinuato- 
denticulatis,  e  cellulis  diaphano-hyalinis  sub-elongatis  obtusangulis  laete 
viridibus  contexta,  soris  in  lacinulis  abbreviatis  lateralibus  vel  subaxillar- 
ibus  magnis  suborbicularibus  compressis  ad  basin  breviter  alatam  usque 
bilobis,  lobis  denticulatis,  receptaculo  indusium  dimidium  aequante,  rha- 
chide  stipiteque  frondem  longitudine  aequante,  excepta  basi,  ala  latiuscula 
undulata  denticulata  marginatis. 

Hab.  in  sylvis  elatioribus  insulae  Tidore  Moluccarum,  Reinwardt;  Java? 
Herb.  Reg.  L.  B.— -Van  den  Bosch,  Hymen.  Javan. 

The  description  and  illustration  of  this  species  by  van  den 
Bosch  are  below  his  standard.  The  Herbarium  Lugduno-Bata- 
vum  contains  three  sheets  collected  by  Reinwardt  in  Tidore  and 
two  purporting  to  be  from  Java,  all  from  Blume's  herbarium. 
They  are  so  perfectly  alike  that  I  concur  in  the  suspicion  of  van 
den  Bosch  they  are  one  collection. 

Rhizome  0.7  mm  thick,  brown,  woody,  naked  in  age;  stipe  10 
cm  long,  1  mm  thick,  winged  except  near  the  base;  stipe  and 
rachis  scurfy  with  fine,  appressed,  sometimes  deciduous  pubes- 
cence; frond  15  cm  long,  ovate,  subquadripinnatifid ;  all  axes 
bearing  crisped  wings,  major  ones  1.5  mm  wide,  overall;  seg- 
ments 0.7  mm  wide,  2  to  3  mm  long;  margin  everywhere  incon- 
spicuously serrulate;  walls  all  thin,  slightly  wavy;  fertile  seg- 
ments usually  somewhat  contracted;  involucre  more  or  less  or- 
bicular, 1  to  1.2  mm  wide,  cleft  to  the  base,  lips  entire  or  some- 
times wavy  or  obscurely  toothed,  receptacle  with  columnar  sterile 
base  reaching  to  middle  of  involucre  and  a  very  slightly  enlarged 
head  on  and  around  which  the  sporangia  are  densely  borne. 

Specimens :  Sumatra,  Bilnnemeyer  9762,  9826.  Java,  doubt- 
ful. Tidore,  type  collections  by  Reinwardt  in  1821.  Celebes, 
Koorders  17028.  Mindanao,  DeVore  and  Hoover  324,  Copeland 
102b,  1U1,  Williams  2U96  bis,  Elmer  11799  (type  of  H.  cope- 
landianum). Luzon,  Copeland  1873  (as  to  which,  i.  a.,  Christ 
wrote  of  H.  australe:  "The  Philippine  form  has  very  narrow 


116  The  Philippine  Journal  of  Science  1937 

segments  and  is  very  compound,  quadripinnatifid.  Under  the 
lens  the  margins  are  very  finely  denticulate.")*  F.  B.  16817,  Bur. 
Sci.  U916,  M918,  48568,  Topping  1139,  111*7.  Reported  from 
Dutch  Borneo,  from  which  I  have  seen  no  specimen;  and  from 
New  Guinea.  As  to  the  latter,  Lam  1782  (sterile)  seems  mis- 
determined  as  this  species.  King  210  is  possibly  H.  Reinwardtii, 
but  is  distinctly  smaller  (7.5  cm  long) ,  and  much  more  crisped, 
and  more  spiny,  Philip.  Journ.  Sci.  §  C  6  (1911)  69. 

The  Tidore  and  Mindanao  specimens  are  quite  alike;  those 
from  Luzon  and  Sumatra  inconsiderably  different.  A  specimen 
from  Leyte,  Bur.  Sci.  1UU81,  is  fairly  intermediate  between  H. 
Reinwardtii  and  H.  fimbriatum. 

77.  HYMENOPHYLLUM  THUIDIUM  Harrington.     Plate   56. 

Hymenophyllum  thuidium  Harrington,  Journ.  Linn.  Soc.  Bot.  16 
(1877)   25;  Christ,  Philip.  Journ.  Sci.  §  C  2   (1907)   154. 

Hymenophyllum  physocarpum  Christ,  in  Schum.  and  Laut.,  Nachtr. 
FL  deut.  Schutzgeb.  (1905)   35,  pi.  1, 

Stipe  slender,  1-3  inches  high,  winged,  (frond)  from  2-5  in.  long,  1-2 
in.  broad,  ovate  to  oblong,  tri-  or  quadnpinnate,  erect;  rachis  and  branches 
winged  like  the  stipe;  pinnae  1  in.  long  or  less,  deltoid;  wing  and  ultimate 
divisions  of  lamina  finely  crisped  thruout;  surface  glabrous;  sori  few  to 
many  on  the  upper  part  of  the  frond,  at  the  ends  of  the  ultimate  divisions, 
large;  involucre  divided  nearly  to  the  base;  valves  large,  ovate,  crisped. 

Mountains  of  Panay,  Philippines,  growing  thickly  on  the  trunks  of  trees. 

The  finely  crisped  wing  and  margin  of  the  pinnae  give  the  plant  a  re- 
semblance to  some  of  the  mosses;  hence  the  name  assigned  to  it.  The 
margins  are  sometimes  denticulate;  and  exceptionally  pubescence  is  pres- 
ent. The  plant  has  affinity  with  H.  tortuosum,  Hooker;  but  is  nearer  H. 
crispum,  H.  B.  K. — Harrington,  loc.  cit. 

There  are  cotypes  in  U.  S.  Nat.  Herb,  and  Gray  Herb.,  and 
I  have  a  type  fragment  from  the  University  of  Michigan.  Min- 
danao, Copeland  1781  from  San  Ramon,  Zamboanga,  is  almost 
typical;  Bur.  Sci.  89086  from  Bukidnon,  central  Mindanao,  is 
somewhat  less  crisped,  thus  approaching  H.  Reinwardtii.  New 
Guinea,  Rosenstock  Fil.  novoguin.,  exsicc.  206.  I.  Bamler. 

The  involucre  is  1  to  1.4  mm  wide,  more  than  twice  the  width 
of  the  segments.  The  lips  of  the  type  vary  from  entire  to 
obscurely  toothed.  They  are  more  toothed  on  the  San  Ramon 
specimen,  approximately  entire  on  the  Bukidnon  one.  The  re- 
ceptacle is  as  in  H.  Reinwardtii,  with  sterile  columnar  base  and 
slightly  enlarged  head  bearing  a  compact  compressed  globe  of 
sporangia — compressed  by  the  valves.  The  stipe  is  winged  to 
the  base  or  nearly  so.     It  and  the  lower  part  of  the  rachis  may 
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be  1  mm  wide,  overall.  The  minor  axes  and  segments  are  a 
scant  0.5  mm  wide.  The  crisping  is  so  intense  that  careful 
examination  is  required  to  show  that,  besides  the  apparent  teeth 
due  to  the  crisping,  the  margin  is  really  somewhat  dentate. 

Hymenophyllum  physocarpum  is  represented  in  Herb.  Univ. 
Calif,  by  the  Bamler  collection  already  cited  (the  type  was  col- 
lected by  Schlechter),  which  conforms  perfectly  to  Christ's  de- 
scription. It  is  hardly  as  closely  crisped  as  the  type  of  H. 
thuidium,  but  conforms  perfectly  to  Mindanao  specimens.  The 
resemblance  to  H.  sabinifolium,  with  which  Christ  compared  it, 
is  superficial. 

Closely  related  to  H.  Reinwardtii;  distinguished  by  the  much 
more  intense  crispiness  and  narrower  segments. 

77a.  HYMENOPHYLLUM  BISMARCKIANUM  Christ. 

Hymenophyllum  Bismarckianum  Christ,  in  Schum.  and  Laut., 
Nachtr.  Fl.  deut.  Schutzgeb.  in  der  Sudsee  (1905)  34. 

A  H.  denticulato  Sw.  differt  magnitudine  triplo  major!,  soris  non  axil- 
laribus  sed  terminalibus  in  lobis  pinnnlarum,  rotundatis,  minutis,  atro- 
fuscis,  valvis  integris,  haud  spinosis. 

Kaiser-Wilhelmsland:  Bismarck-Gebirge,  1800  m.  u.  M.  (Schlechter  n. 
14030,  im  Januar  1902).— Christ,  loc.  eit. 

Bamler  280a  in  Herb.  Univ.  Calif,  bears  this  name,  but  is  so 
unlike  anything  this  description  suggests  that  I  suspect  misplac- 
ing of  label  rather  than  error  in  identification.  Christ,  Philip. 
Journ.  Sci.  §  C  2  (1907)  154,  compares  this  with  H.  thuidium, 
apparently  suggesting  that  they  are  identical.  I  would  rather 
expect  it  to  be  H.  Reinwardtii,  except  for  the  entire  valves. 

78.  HYMENOPHYLLUM   SAMOENSE   Baker.    Plate  57. 

Hymenophyllum  samoense  Baker,  Journ.  of  Bot.  (1876)  10;  Christ, 

Engler's  Jahrb.  23  (1896)  338. 
H.  shirleyanum  Domin,  Bibl.  Bot.  20  fasc.  85  (1913)  22,  pi.  1,  fig. 

Hymenophyllum  australe  Copeland,  Bishop  Mus.  Bull.  59   (1929) 

29,  non  Willd. 
Hymenophyllum  fucoides  Christ,  Engler's  Jahrb.  23    (1896)   337, 

non  Swartz. 
Rhizome  wide-creeping,  0.5  mm  thick,  brown,  glabrescent; 
stipe  about  5  cm  long,  winged  almost  to  the  base;  frond  about 
10  cm  long,  ovate,  naked,  tripinnatifid  with  some  segments 
again  forked,  rachis  narrowly  winged  with  a  plane  or  slightly 
crisped  entire  wing,  segments  5  to  8  mm  long,  1  mm  wide,  ob- 
scurely serrulate  or  in  considerable  part  entire;  cell  walls  uni- 
formly thin,  straight  or  curved,  the  marginal  teeth  usually  of 
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a  single  cell,  at  most  two  cells  wide;  sori  axial  to  subterminal 
on  somewhat  shortened  segments,  involucre  cleft  practically  to 
the  base,  lips  irregularly  denticulate,  receptacle  included. 

Specimens:  Samoa,  Whitmee  (eotype  in  Gray  Herb.)  Vaupel 
59,  U9,  in  U.  S.  Nat.  Herb.  Fiji,  Gillespie  5125.  Queens- 
land, Brass  2809. 

In  spite  of  the  serrulate  margin  this  is  a  Sphaerocionium,  as 
the  term  is  now  applied  by  Christensen,  not  a  Leptocionium. 
The  teeth  are  even  less  conspicuous  than  on  H.  ReinwardtiL  The 
affinity  is  to  H.  javanicum. 

The  Fiji  specimen  which  serves  me  for  illustration,  the  draw- 
ings made  while  it  was  mistaken  for  new,  is  identical  with  the 
Whitmee  eotype.  There  is  another  Samoan  specimen,  Reinecke 
160,  in  U.  S.  Nat.  Herb.,  determined  by  Christ,  Engler's  Jahrb. 
23  (1896)  337,  as  H.  fucoides  Sw.,  described  from  Jamaica,  and 
except  for  this  collection  known  from  the  American  Tropics  only. 
Contrary  to  Christ's  judgment,  I  do  not  find  it  quite  like  the 
American  plant;  it  is  very  obscurely  serrulate,  while  H.  fucoides 
is  conspicuously  so.  The  two  do  agree  in  wall  structure,  the 
thin  internal  walls  being  inconspicuously  toothed  at  the  surface. 
To  the  naked  eye  it  seems  to  me  to  be  H.  samoense,  to  which  I 
refer  it  in  spite  of  the  walls. 

There  is  no  original  material  of  H.  Shirleyanum  in  the  Queens- 
land Herbarium,  but  Mr.  White  sends  me  Brass  2309,  so  iden- 
tified by  Mr.  Everest.  The  identification  is  evidently  correct, 
and  the  plant  is  perfectly  typical  H.  samoense. 

7i.  HYMENOPHYLLUM  EMARGINATUM   Swartz.    Plate   58. 

Hymenophyllum  emarginatum  Swartz,  Schrad.  Journ.  1800*  (1801) 

101  (not  seen) ;  Synopsis  148,  377. 
Hymenophyllum  eximium  Kunze,  Bot.  Zeit.  4  (1846)  478;  van  den 

Bosch,  Hymen.  Javan.  57,  pi  U6. 
Hymenophyllum  leptodictyon  C.  Muller,  Bot.  Zeit.  (1854)  734  (?). 
Hymenophyllum   inclinatum   VAN    DEN    Bosch,    Plant.    Junghuhn. 

(1856)  570. 
Hymenophyllum  modestum  van  den  Bosch,  Ned.  Kruid.  Arch.  5* 

(1863)   163. 
Hymenophyllum  demissum  auct.  plur.  partim,  non  Swartz. 
Hymenophyllum  dilatatum  auct.  plur.  partim,  non  Swartz. 

B.  emarginatum  frond,  dichotome  sub-3-pinnatis  oblongis,  pinnis  decur- 
rentibus,  pinnulis  bipartitis,  lacinulis  linearibus  emarginatis,  terminalibus 
elongatis,  soris  supraaxillaribus.    Java. — Swartz,  Synopsis  148. 

Habitat  in  montibus  Javae.    Thunberg. 
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Surculi  longissimi,  teretes,  nudi  radicantes  radiculis  filiformibus  longis 
villosis  fuscis. 

Stipites  teretes,  glabri,  stricti,  2-3  pollicares. 

Frondes  semispithameae,  oblongae,  subtripinnatae,  glabrae,  diaphanae. 

Raches  marginatae. 

Pinnae  decurrentes,  altemae,  laxae. 

Pinnulae  dichotomae,  seu  bipartitae. 

Laciniae  latiusculae,  lineares  obtusae  apice  emarginatae ;  terminale* 
2-3-plo-longiores;  omnes  margine  interrimae. 

Sori  terminates  in  iaciniis  brevioribus  versus  apicem  frondis  globosi. 
Columella  inclusa. 

Valvulae  indumorum  subrotundae,  majusculae,   erectae,  conniventei. 

Observatio. 

Species  inter  majores  numeranda,  Iaciniis  terminalibus  elongatis  nota- 
bilis. — Swaktz,  Synopsis  377. 

A  painstaking  effort  to  fix  the  identity  of  H.  emarginatum  by 
means  of  Swartz's  description  and  of  rich  Javan  material  lead 
to  the  conclusion  that  it  might  be  (using  usual  names)  H.  for- 
mosum,  H.  eximium,  or  H.  Junghuhnii,  and  was  most  probably 
the  first.  However,  subsequent  receipt  of  a  type  fragment,  from 
Stockholm,  fixed  it  with  absolute  certainty  as  the  plant  best 
known  as  H.  eximium. 

This  species  was  very  perfectly  described  and  illustrated  from 
fully  fruiting  material  in  Hymenophyllaceae  Javanicae,  where 
van  den  Bosch  notes  that  both  H.  eximium  and  H.  leptodictyon 
were  based  'originally  on  poor  specimens.  Of  the  latter,  what 
may  represent  the  type  in  the  Leyden  Herbarium  is  this  species, 
but  another  specimen  so  named  seems  to  me  rather  to  be  H.  im- 
bricatum. 

Distinguished  from  H.  imbricatum  by  the  rachis,  terete  or  at 
most  narrowly  marginate  in  the  lower  part,  the  clavate  recep- 
tacle, and  the  usually  narrower  involucre  with  erose  lip  margins. 
The  valves  are  inconstant  in  form,  most  commonly  more  or  less 
truncate. 

Hymenophyllum  modestum  was  described  from  a  single,  and 
evidently  not  too  mature  or  well-developed  specimen,  Cuming  212, 
as  represented  in  the  Berlin  Herbarium.  We  have  good  speci- 
mens of  this  collection  in  the  Philippine  National  Herbarium 
and  the  United  States  National  Herbarium.  They  represent  the 
species  common  in  the  Philippine  and  Malay  regions,  construed 
by  Presl,  Hooker,  and  many  others  as  H.  demissum  Sw. — which 
it  is  not.  Van  den  Bosch  emphasized  the  form  of  the  frond, 
"basi  valde  angustata,"  as  a  specific  character.    Our  fronds  of 
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the  type  collection  have  broad  bases,  but  fronds  with  reduced 
lower  pinnse  are  not  rare.  The  "parietibus  .  .  .  marginali- 
bus  .  .  .  externe  crenulatis"  are  conspicuous  on  the  type  speci- 
men, and  not  on  our  cotypes,  which  at  first  made  me  suspect  a 
mixture  under  the  one  collection  number.  But  more  thorough 
examination  of  the  cotypes  showed  a  variety  of  marginal  walls — 
perfectly  even  and  straight,  or  sinuate-thickened,  or  crenate  or 
pitted — all  on  single  fronds.  Typical  H.  modestum  has  nar- 
rower segments  and  even  more  wingless  rachis  than  does  typical 
H.  eximium,  but  the  two  forms  intergrade  completely  in  the 
Philippines. 

Common  in  Java,  Sumatra,  Borneo,  and  the  Philippines.  Phil- 
ippine specimens  are:  Cuming  212  (type  of  H.  modestum) ;  Bur. 
Sci.  5951,  9807,  14768,  19595,  19680,  19712  bis,  27927,  S8589, 
88926,  40618,  76586;  Merrill  6088,  from  Mount  Halcon;  F.  B. 
7957;  Topping  1282;  Williams  2496;  Elmer  9910. 

A  New  Caledonia  specimen  received  by  the  Herb.  Univ.  Calif, 
from  Rosenstock  as  Franc  10 46  part,  seems  to  be  correctly  named 
as  H.  eximium,  but  is  very  far  from  the  range  otherwise  known. 

80.  HYMENOPHYLLUM  JAVANICUM  Sprengel.    Plate  59. 

Hymenophyllum  javanicum   Sprengel,   Syst.  Veg.   4    (1827)    132; 

Blume,  Enum.  222;  van  den  Bosch,  Hymen.  Javan.  50,  pi  b0. 
Hymenophyllum  crispum  Nees  and  Blume,  Nova  Acta  11    (1823) 

128,  pi  U,  fig.  1,  non  H.  B.  K. 
Hymenophyllum  erosum  Blume,  Enum.  (1828)  221;  van  den  Bosch, 

Hymen.  Javan.  54,  pi.  k$. 
Hymenophyllum  daedaleum  Blume,  Enum.   (1828)  226. 
Hymenophyllum  micranthum  van  den  Bosch,  PL  Jungh.  1    (1856) 

666;  Hymen.  Javan.  52,  pi  41. 
Hymenophyllum  fimbriatum  van  den  Bosch,  Hymen.  Javan.  55,  pi. 

44,  quoad  plantam  javan.,  nee  J.  Sm. 
Hymenophyllum  australe  auct.  recent.,  partim,  non  Willd. 

H.  fronde  3-pinnatifida,  foliolis  3-angularibus  decurrentibus  pinnatifidis, 
laciniis  linearibus  obtusis  undulatis,  receptaculis  subrotundis,  stipite  alato. 
Java.     (H.  crispum  Nees.) — Sprengel,  loc.  cit. 

Rhizome  wiry,  brown,  smooth;  branched  and  intricate;  stipe 
3  to  5  cm  long,  winged,  like  the  rachis,  with  a  conspicuous, 
entire,  but  undulate  or  crisped,  wing;  frond  commonly  6  to  10 
cm  long,  3  to  4  cm  wide,  tripinnatifid,  all  axes  winged  like  the 
rachis  but  less  crisped,  pinnules  and  segments  at  a  rather  acute 
angle,  contorted  and  imbricate  with  the  least  loss  of  water,  seg- 
ments about  1  mm  wide,  3  to  5  mm  long,  straight  and  flat  or 
undulate,  entire,  walls  uniformly  thin,  straight  or  minutely  wavy, 
the  margin  uniform,  or  with  the  individual  cells  convex;  sori 
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abundant,  very  variable,  most  commonly  0.7  mm  wide,  rarely 
more  than  1  mm,  involucre  cleft  to  the  base,  oblong  or  oval, 
the  apex  truncate,  rounded  or  subacute,  lip  variously  irregular— 
crenate,  dentate,  incised,  or  sublacerate;  receptacle  short  and 
slender,  with  inconspicuous  sporangiophores.  A  very  common 
little  fern  of  the  mossy  forest  in  Java,  where  the  forms  that 
have  been  called  H.  micranthum,  H.  erosum,  and  H.  fimbriatum 
occur  together  and  intergrade  completely. 

The  range  extends  to  Ceylon,  the  Peninsula  (Singap.  Field 
Nos.  18605,  20778),  Borneo,  Amboyna  (De  Vriese),  Papua 
(Schlechter  19724,  Keysser  176  p.),  New  Caledonia  (Vieillard 
2286,  Balansa  16S6  part,  Franc  2003),  Fiji  (Gillespie  8823), 
and  Australia. 

Sumatra  specimens  identified  according  to  the  involucre  as 
H.  javanicum,  H.  erosum,  and  H.  micranthum  can  no  more 
be  distinguished  thus  than  can  those  from  Java;  but  all  are 
alike  somewhat  different  from  Java  plants  in  being  more  di- 
varicate in  branching,  and  therefore  more  lax,  in  appearance 
more  like  H.  crispatum. 

Of  the  species  that  have  been  confused  with  H.  javanicum, 
only  the  Philippine  H.  fimbriatum  is  a  very  near  relative.  It 
has  larger  sori,  with  more  lacerate  lips,  and  the  branches  stand 
at  a  wider  angle.  Neither  H.  javanicum  nor  H.  fimbriatum  has 
yet  been  collected  in  Mindanao  or  Palawan.  Hymenophylltim 
australe  has  a  secondary  marginal  row  of  cells ;  H.  crispatum,  a 
capitate  receptacle;  and  both  differ  in  other  respects. 

From  both  the  Malay  Peninsula  and  Australia  I  have  speci- 
mens named  H.  javanicum  with  a  perfectly  flat  axial  wing. 
None  are  perfect  specimens;  I  do  not  know  what  they  are. 

80a.  HYMENOPHYLLUM   HUMBOLDTIANUM  Foamier. 

Hymenophyllum  Humboldtianum  Fournier,  in  Ann.  Sei.  Nat.  V  18 
(1873)  265. 

Fronde  3-4"  longa,  stipite  paullo  breviori  quam  limtms,  pilis  linearibus 
brevibus  hirto,  sub  apice  marginato,  limbo  lanceolato  obtuso,  pinnis  6-7- 
jugis,  imbricatis,  ovalibus-obtusis,  pinnulis  cuneato-obovatis,  appressis,  im- 
bricatis,  nervulis  3-chotomis,  lacinulis  latis  obtusis  subaequalibus ;  soris 
mediocribus,  in  dimidia  superiore  frondis  parte  lacinulas  superiores  ter- 
minantibus,  liberis,  rhachi  flexuosa  marginata,  indusio  ad  basim  usque 
fisso,  lobis  orbicularibus  obsolete  denticulatis,  columella  inclusa. 

[New  Caledonia.]  In  monte  Humboldt,  1130  m.,  octobri  sporigerum 
(Bal.  n.  1638). — Fournier,  loc.  cit. 

I  have  not  seen  this,  and  merely  guess  at  its  proper  position 
in  placing  it  near  H.  javanicum. 
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80b.  HYMENOPHYLLUM  PRODUCTOID1S  J.  W.  Moore. 

Hymenophyllum  productoides  J.  W.  Moore,  Bishop  Mus.  Bull.  102 
(1933)  5. 

Rhizoma  repens  nudum,  folia  ovato-oblonga  glabra  valde  viridia  10-18 
cm.  longa  4-6  cm.  lata,  petiolus  3-4  cm.  longus  i  mm.  crassus  nitidus  valde 
fuscus,  praeter  1-1  cm.  imum  alis  crispatis  sursum  ad  1  mm.  latis  in- 
struetus,  rachis  similiter  alata  segmentis  crispatis  3  mm.  altis  in  axillis 
pinnarum  instructa,  pinnae  ad  13  utrinque  alternae  in  lacinias  secundarias 
1-3  dichotomas  pinnatisectae  laciniae  ultimae  oblongo-lineares  planae 
integrae  faJcatae  2  mm.  latae  emarginatae,  septa  cellularum  marginatum 
prominentiis  interioribus  carentia,  sori  plures  ad  laciniarum  apices  gesti 
ex  lamina  liberi,  indusium  elongato-deltoideum  acutiusculum  in  valvas  duas 
omnino  divisum  2£  mm.  longum  integrum,  sporangia  plus  minusve  445  x 
863  n,  sporae  circa  46  X  46  ju. 

Field  number  660,  March  5,  1927,  altitude  300  meters;  on  moss-covered 
branches  of  trees,  ridge,  south  end  of  Opoa  Mountain.     Endemic.  (Raiatea) 

A  close  relative  of  Hymenophyllum  productum  Kunze,  of  Java,  this 
Raiatean  plant  differs  in  the  following  respects:  tips  of  the  indusium  not 
toothed,  tissue  filling  in  the  angles  made  by  the  primary  branches  of  the 
frond  more  abundant,  wing  of  the  stipe  and  rachis  crisped,  not  plane, 
veins  of  the  ultimate  segments  with  more  numerous  cells  and  smaller  lu- 
mens.— Moors,  loc.  cit. 

After  completion  of  this  manuscript,  I  received  by  the  cour- 
tesy of  the  director  of  the  Bishop  Museum  sterile  fronds  and 
a  fertile  fragment  of  this  species.  The  receptacle  is  cylindric, 
with  inconspicuous  sporangiophores.  The  closest  affinity  seems 
to  be  to  H.  javanicum,  from  which  it  is  distinguished  by  broader 
segments  and  entire  lips. 

81.  HYMENOPHYLLUM  FIMBKIATUM  J.  Smith.    Plate  60. 

Hymenophyllum  fimbriatum  J.  Smith,  Hooker's  Journ.  Bot.  3 
(1841)  418  nomen;  Hooker,  Sp.  Fil.  1  (1844)  102,  pi  86  C;  van 
den  Bosch,  Hymen.  Javan.  55  quoad  plantam  philip. 

Hymenophyllum  fraternum  Harrington,  Journ.  Linn.  Soc.  16 
(1877)  26,  non  Presl. 

Hymenophyllum  Steeri  C.  Christensen,  Index  (1905)  361,  368. 

Hymenophyllum  fimbriatum,  J.  Sm.;  fronds  erect  ovate  subacuminate 
tripinnatifid,  the  segments  simple  or  bifid  linear  obtuse  entire  undulato- 
crisped  especially  at  the  rachis,  involucres  copious  all  terminal  campa- 
nulate  free  sessile  2-valved  to  the  base,  the  valves  somewhat  plaited  trun- 
cate fimbriato-dentate,  stipes  winged  almost  to  the  very  base,  the  wings 
much  crisped.  (Tab.  XXXVI.  C.)— J.  Sm.  Fil  Philipp.  I  c.  p.  418,  name 
only. 

Hab.  Luzon,  Cuming,  n.  218. — Stipes  2-3  inches;  frond  4-5  inches. 
A  good  deal  resembling  H.  Javanicum,  but  the  fructifications  are  very 
different. — Hooker,  loc.  cit. 

This  species  is  distinguishable  from  H.  javanicum  in  aspect  by 
rather  more  divaricate  branching  and  less  tendency  to  become 
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contorted  with  the  least  loss  of  water;  in  details,  by  larger  sori 
with  more  constantly  and  conspicuously  fimbriate  lips,  and  often 
by  an  irregularity  of  the  margin,  suggestive  of  H.  Remwardtil 
It  has  its  range  in  common  with  the  latter  (locally),  and  is  dis- 
tinguished by  broader  sori  with  more  dissected  lips,  noncapitate 
receptacle,  and  the  absence  of  marginal  teeth  visible  without  a 
lens;  also,  in  general,  it  is  smaller,  relatively  (to  length)  broader 
and  more  crinkled.  The  distinctions  from  H.  javanicum  are  in 
degree.  If  the  two  were  common  together  they  might  not  be 
distinguished.  The  normal  sori  of  H.  fimbriatum  are  1.2  to 
1.5  mm  wide;  of  H.  javanicum,  hardly  more  than  half  of  this. 
Rarely  a  sorus  up  to  1.5  mm  wide  can  be  detected  on  a  Javan 
specimen,  but,  as  noted  under  that  species,  I  find  no  significant 
correlation  between  size  of  sorus  and  dissection  of  lip.  The 
teeth  of  the  lip  of  H.  fimbriatum  seem  to  be  quite  variable; 
but,  as  long,  attenuate  teeth  are  deciduous,  caution  is  needed 
before  deciding  that  they  are  absent.  The  internal  walls  are 
finely  pitted,  although  only  slightly  thickened.  The  different 
structure  shown  by  van  den  Bosch,  Hymen.  Javan.  pi.  44,  is 
due  to  his  not  having  had  this  species,  but  H.  javanicum,  as  his 
subject. 

Hijmenophyllum  fratemum  Harrington,  of  which  I  have  a  type 
fragment  from  the  University  of  Michigan,  has  very  long  in- 
volucres and  exceptionally  crisped  fronds.  It  is  from  the  moun- 
tains of  Panay,  where  more  typical  H.  fimbriatum  has  since 
been  collected.  If  further  collection  reveals  a  plant  that  has 
these  peculiarities  constantly,  its  name  is  H.  Steerei,  but,  with 
one  very  scanty  collection  it  seems  more  likely  to  be  merely  a 
variant. 

Hymenophyllum  fimbriatum  is  endemic  in  the  northern  and 
central  Philippines. 

Specimens:  Bur.  Sci.  6481, 19596, 19761,  22070,  82405?,  32440, 
33337,  40252,  40764,  40766,  42225,  44988,  75698,  75699;  Elmer 
16186;  Loher  14843. 

82.  HYMENOPHYLLUM  RUIKIUENSE  Christ.    Plate  61. 

Hymenophyllum  riu-kiuense  Christ,  in  Ann.  Cons.  Jard.  Bot.  Ge- 
neve 4    (1900)    208;   Nakai,   Bot.   Mag.   Tokyo  40    (1926)    244. 
Hymenophyllum  liukiuense  Christ,  Bull.  Boiss.  II  1  (1901)  1021. 

Archipel  des  Riu-Kiu:  ile  Amanie-Oshema,  environs  de  Naze,  mars- 
avril  1896  (Ferrie  n.  187). 

Planta  affinis  Hymenophyllo  australi  Spreng.  (H.  javanico  Bl.),  sed 
differt  fronde  angusta,  lanceolata,  segmentis  multo  angustioribus,  lineari- 
ligulatis  1  mm.  latis  (habitu  Hymenophylli  capillacei  Roxb.  ex  insula  San- 
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tae-Helenae) ;  ala  undulata  racheos  angustiore;  rachi  baud  elastica;  soris 
terminalibus  partem  superiorem  folii  occupantibus  numerosis  multo  mi- 
noribus,  valvis  ovalibus  denticulatis. — Christ,  loc.  cit. 

Kepresenting  this  species,  I  have  Faurie  4640,  which  I  suppose 
to  be  a  subsequent  collection  by  the  discoverer  of  the  species 
(the  published  name  is  Ferrie),  from  Yakushima,  whence  Nakai, 
Bot.  Mag.  Tokyo  40  (1926)  244,  cites  a  specimen,  collector 
unknown.  It  looks  like  a  small  H.  crispatum  with  very  narrow 
wing,  but  differs  in  having  a  columnar  instead  of  a  capitate 
receptacle,  the  sporangiophores  extending  down  half  of  its  length, 
instead  of  being  aggregated  at  the  apex.  This  makes  it  key 
out  near  H.  javanicum,  but  I  believe  its  real  affinity  to  be  to 
H.  crispatum.  It  has  no  resemblance  to  H.  capillaceum,  the 
frond  of  which  is  more  lax  than  that  of  any  species  illustrated 
in  this  paper. 

Stipe  3  cm  long,  winged  at  the  top;  frond  5  to  8  cm  long, 
lanceolate-ovate,  bifinnatifid  with  the  larger  pinnules  once  or 
twice  dichotomous,  rachis  with  a  narrow,  slightly  crisped  wing, 
segments  about  0.7  mm  wide,  the  wing  unchanged  in  width  down 
to  the  rachis;  cell  walls  thin,  regularly  pore-pitted;  sori  on 
somewhat  shortened  and  narrowed  lateral  (not  distal)  segments, 
involucre  oblong  or  ovate,  1  mm  wide,  cleft  to  the  base,  the  lips 
irregularly  toothed,  receptacles  short,  stout,  with  prominent  spo- 
rangiophores on  the  upper  half. 

83.  HYMENOPHYLLUM  CORRUGATUM  Christ. 

Hymenophyllum  corrugatum  Christ  in  Bull.  Boiss.  II  3  (1903)  508, 
Bull.  Geog.  Bot.  Mans  (1906),  101  (var.  elongatum) ;  Christen- 
sen,  Med.  Goteborgs  Bot.  Tradgard  1   (1924)  50. 

Une  des  espeees  les  plus  dedicates,  les  plus  composees  et  les  plus  cris- 
pees,  ressemblant  pour  le  port  beaucoup  a  H.  crispum  H.  B.  Kth.  de  PAme- 
rique  tropicale;  elle  est  particuliere  pour  le  stipe  renforce  et  raide. 

Dense  caespitosum,  rhizomate  filiformi  ramosissimo  intertexto,  stipi- 
tibus  remotis  rigidis  erectis  flexuosis  atropurpureis  glabratis  supra  cum 
rachi  incrassatis  angustissime  alato-marginatis  21  ad  5  cm.  longis.  La- 
mina 2  ad  3  cm.  longa  rarius  longiore,  deltoideo-ovata,  tripinnatifida  pinnis 
8  ad  10  utroque  racheos  latere  patentibus  sive  deflexis,  confertis  ovatis, 
pinnulis  confertissimis  iterum  pinnatis  laciniis  ultimis  numerosis  saepe 
palmatis  2  ad  3  mm.  longis  vix  1  mm.  latis  lineari-lanceolatis  saepe 
cuneatis  obtusiusculis,  omnibus  partibus  frondosis  valde  crispato-undula- 
tis,  marginibus  integris,  glabratis,  obscure  brunneis;  urceolis  numerosis 
1  mm.  longis  terminalibus  valvis  rotunda to-ovatis  saepe  suborbicularibus 
margine  integris  receptaculo  incluso. 

C'est  une  miniature  du  type  H.  amtrale  Sprengel;  tres  curieux  pour 
la  region  subalpine  d'un  pays  extra-tropical.  La  fronde  forme  une  masse 
compacte  de  segments  crispes  et  entrecroises. 
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Hub  W.  China  Chang  Yang.  Wet  rocks  6800'.  [Wilson]  ^.-Christ, 
Bull.  Boiss. 

Var.  elongatum  n.  var. 

A  type  humili  et  late  ovato  differt  fronde  longius  stipitata  valde  elon- 
gata  ramosissima,  ultra  30  cent,  longa.     [Wilson]   5271,  5271.* 

—Christ,  Bull.  Geog.  Bot. 

My  only  specimen  is  Faber  1079,  identified  by  Christensen, 
loc.  cit.,  as  the  variety  elongaUim.  The  specimen  in  U.  S.  Nat.' 
Herb,  received  as  H.  polyanthos,  has  fronds  from  3.5  to  13  cm 
long,  showing  that  the  "variety"  is  the  species  in  full  develop- 
ment. 

Stipe  finely  filiform;  rachis  broadly  winged,  the  wing  flat  next 
to  the  axis,  the  margins  strongly  crisped;  pinna*  slender,  and 
irregular  in  length;  pinnules  and  segments  crisped  and  contort- 
ed as  a  whole;  structure  and  fructification  as  in  H.  polyanthos. 
The  fine  and  densely  crisped  minor  divisions  of  the  frond  seem 
to  make  this  a  more  than  sufficiently  distinct  local  species. 

West  China,  our  specimen  from  Sze  Chuen. 

84.  HYMENOPHYLLUM  FLABELLATUM   La  Billardiere.    Plate   62. 

Hymenophyllum  ftabellatiwi  La  Billardiere,  Nov.  Holl.  PI.  Sp.  2 

(1806)   101,  pi.  250,  fig.  1. 
Hymenophyllum  nitens  R.  Brown,  Prod.  PL  N.  Holl.   (1810)    159; 

Hooker  and  Greville,  Ic.  FiL,  pi.  157. 
Hymenophyllum  Hookeri  Bory,  in  Belanger,  Voyage,  Bot.  2  (1833) 

84. 

Hymenophyllum  frondibus  pinnatis,  ovatis,  acutis,  pinnis  conformibus, 
subbipinnatifidis,  superioribus  decurrentibus,  lacinulis  obtusis,  integris  bi~ 
fidisve;  indusiis  ovatis. 

Filix  e  surculo  repente,  tomentoso  ut  radiculae  aut  nudo,  vix  sesqui- 
palmaris.  Frons  plana,  ovata,  acuta,  scrdide  purpurascens,  membranacea, 
diaphana,  pinnata,  pinnis  ovatis,  acutis,  ovatove-laneeolatis,  subbipinnati- 
fidis, oppositis  aut  alternis,  superioribus  in  rachim  teretem  decurrentibus, 
lacinulis  oblongis,  obtusis,  integris  aut  bifidis;  stipite  filiformi,  frondis 
longitudine,  infra  subtomentoso.  Sori  pinnarum  lacinulas  sparsim  termi- 
nantes,  solitarii  aut  geminati,  ovales;  columnula  frugifera  elliptico-oblonga, 
inclusa;  indusiis  ovatis,  bivalvibus,  integerrimis,  lacinularum  latitudine; 
capsulis  subimbricatis,  sessilibus;  semilibus  ovatis. 

Habitat  in  capite  Van-Dieman. — La  Billardiere,  loc.  cit. 

Rhizome  wide-creeping,  0.5  mm  thick,  light  brown,  clothed 
with  long  tawny  hairs  which  are  likely  to  be  persistent  at  the 
nodes,  stipes  very  slender,  deciduously  hairy,  commonly  4  to  8 
cm  long;  frond  rather  longer  than  stipe,  lanceolate  to  ovate, 
broadest  at  base,  small  forms  often  deltoid,  tripinnatifid  at  base, 
rachis  terete  below,  winged  above;  lower  pinnae  (or  all)  broad 
on  both  sides  at  base,  usually  acuminate,  lower  pinnules  large, 
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pseudoflabellate ;  segments  linear,  4  to  15  mm  long,  entire;  cell 
walls  under  low  magnification  thick  and  straight,  highly  mag- 
nified and  with  accurate  focus  deeply  wavy,2  marginal  walls 
thin ;  sori  on  shorter  lateral  segments  on  any  part  of  the  frond, 
as  wide  as  the  segments  or  wider,  winged  at  the  base,  or  halfway 
up,  involucre  cleft  to  the  wing,  firm  in  texture,  lips  semiorbicular, 
entire;  receptacle  slender,  long,  but  all  sporangia  usually  in- 
cluded, sporangia  sessile  or  nearly  so. 

Exceedingly  variable.  The  hairiness  seems  to  be  more  per- 
sistent in  New  Zealand  and  Polynesia  than  in  Tasmania  and 
Australia.  Great  variability  in  size,  dissection,  shape,  compact- 
ness, shape  of  pinnae,  and  width  of  segments  is  known  in  every 
land  from  which  we  have  many  collections.  A  Hooker  collection 
from  New  Zealand,  Herb.  Lugd.-Bat.  908,  282-4.28,  has  several 
sori  on  a  frond  17  mm  long,  stipe  included.  Such  a  frond  has 
no  terete  rachis,  the  single  pinnae  are  shallowly  pedately  incised, 
and  most  segments  are  wider  than  long.  Less  extremely  reduced 
deltoid,  compact  forms,  3  to  5  cm  long,  represent  H.  Hookeri. 
At  the  other  extreme,  the  fronds  become  exceedingly  lax,  and 
up  to  at  least  30  cm  long;  and  the  unequal  prolongation  of  the 
ends  of  the  pinnae  may  make  the  shape  quite  indefinite. 

Range:  Victoria  and  New  South  Wales,  apparently  common, 
Betche,  Boorman,  Edward,  v.  Milller,  Toepffer.  Southeast 
Queensland,  Shirley,  White.  Tasmania,  La  Billardiere,  type 
fragment,  Herb.  Lugd.-Bat.  sub  No.  910.28-92,  complete,  No. 
908.282-489,  Archer,  Gunn,  Hooker,  Kerschner,  Ball,  Tenison- 
Woods,  Shirley.  New  Zealand,  many  collectors.  Lord  Auck- 
land Group.  Fiji,  Brackenridge.  Samoa,  Vaupel.  Tahiti, 
Grant  4402.  The  Fiji  specimen  is  correctly  named,  but  I  mis- 
trust its  origin;  the  Wilkes  Expedition  collected  this  species  in 
New  Zealand  also.  In  publishing  the  name  H.  Hookeri,  Bory 
stated  that  Belanger  found  this  fern  in  Java,  quite  surely  a 
mistake. 

85.  HYMENOPHYLLUM  RUFESCENS  Kirk. 

Hymenophyllum  rufescens  Kirk,  Trans.  New  Zealand  Inst.  11 
(1879)  457,  pi  19 A;  Holloway,  Trans.  N.  Z.  Inst.  54  (1923) 
pi.  65. 

Rhizome  creeping  slender;  stipes,  costa  and  veins  when  young  sparingly 
clothed  with  deciduous  curved  hairs;  stipes,  very  slender,  1-2  inches  long, 
longer  than  the  frond;  frond  1-11  inches  long,  deltoid,  sometimes  cuneate 
at  the  base,  pinnate,  rachis  winged  above  the  second  pair  of  pinnae;  pin- 

*For  a  thorough  study  of  the  structure  of  these  walls  see  Mettenius, 
Hymenophyllaceae  452,  pi.  2,  figs.  20-24. 
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nae  twice  pinnatifid,  unequally  rhomboid,  the  lowest  pair  divided  nearly  to 
the  mid-rib;  the  basal  pinnules  spreading;  capsules,  terminal,  small,  half 
immersed,  divided  nearly  to  the  base,  hairy  when  young,  margins  en- 
tire or  erose. 

Hab:  North  Island — near  the  source  of  the  Orua,  Ruahine  Mountains; 
2,000  to  3,000  feet,  H.  Field,  Junr.!  South  Island — Okarito,  A.  Hamilton. 

The  stipes,  rachis,  costa,  veins  and  involucres  are  usually  hairy,  at 
least  when  young;  but  hairs  are  rarely  produced  from  the  surface  of 
the  frond;  in  H.  aeruginosum  they  are  developed  from  both  surfaces,  and 
from  the  margins  of  the  frond  as  well  as  from  the  veins;  they  are  usually 
straight,  and  never  deciduous  as  in  our  plant,  my  oldest  specimens  of 
which  have  very  few  hairs.  The  valves  of  the  capsule  are  minutely  erose 
in  my  young  specimens  from  the  Ruahine  mountains,  but  this  character  is 
not  developed  in  the  mature  specimens  from  Okarito. — Kirk,  loc.  cit. 

Represented  in  Herb.  Univ.  Calif,  by  a  specimen  from  West- 
land  Hill  Forests,  I  et  det.  J.  Holloway;  in  U.  S.  Nat.  Herb,  by 
collections  by  Brarne,  from  Westland,  and  Cheesernan,  from  Te 
Aroha  Mountain,  North  Island. 

On  most  of  the  fronds  in  hand,  only  a  single  basal  pair  of 
pinnae  is  free  (with  terete  rachis  above  it) .  The  pubescence  is 
variable  in  density  and  persistence,  the  Holloway  specimen  be- 
ing most  hairy.  All  hairs,  I  believe,  spring  from  the  axes. 
They  consist  of  an  indefinite  number  of  long  cells,  reach  a  length 
of  several  millimeters,  and,  being  weak  and  tangled,  are  easily 
broken  off.  The  laminar  cells  are  moderately  elongate,  and  are 
commonly  placed  in  series,  parallel  at  their  bases  to  the  veins 
and  then  diverging  toward  the  margin.  The  walls  are  thick, 
with  a  distinct  middle  lamella  in  optical  section,  sinuate-crenate 
or  somewhat  irregularly  coarsely  pitted  where  they  come  to  the 
surface.  I  find  the  same  variability  of  lips  described  by  Kirk- 
round  and  entire,  or  somewhat  elongate  and  retuse  or  obscurely 
lobed. 

This  species  is  clearly  related  to  H.  flabellatum,  as  stated  by 
Kirk,  but  has  no  affinity  to  the  other  species,  with  stellate  hairs, 
with  which  he  compared  it.  The  hairs  on  the  veins  of  H.  rufes- 
cens  are  like  those  on  the  rhizome  of  H.  flagellatum.  It  may  be 
regarded  as  a  species  cognate  with  H.  Le  Ratii,  like  it  in  form  of 
frond  and  thickening  of  walls;  but  that  species  is  glabrous  and 
has  long  entire  lips. 

Endemic  in  New  Zealand. 

86.  HYMENOPHYLLUM  LE  RATII  Rosenstock.    PJate   6S. 

Hymenophyllum  he  Ratii  Rosenstock,  in  Fedde's  Repert.  9  (1910) 
71. 
Hymenophyllum;  rhizomate  repente,  filiformi,  ramoso,  pilis  longis,  seri- 
ceis,    albido-flaveseentibus    vestito,    folia    subdistantia    ferente;    stipitibus 
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0,5-2  cm  vel  ultra  longis,  validiusculis,  setiformibus,  teretibus,  atrobrun- 
neis,  pilosis;  laminis  2-3  cm  longis,  li-2  cm  latis,  e  basi  cordata  ovalibus, 
rubro-fuscis,  firmis,  subopaeis,  subpinnato-pinnatifidis ;  pinnis  subcontiguis, 
basalibus  horizontalibus,  obovatis,  1  cm  fere  longis,  1  cm  latis,  subflabellato- 
pinnatifidis,  plerumque  3-5-lobis,  sequentibus  1-2  jugis  erecto-patentibus, 
ceterum  cum  basalibus  subconformibus  et  subaequalibus,  superioribus  fur- 
catis  vel  simplicibus,  erectis;  segmentis  ad  3  mm  longis,  2  mm  latis,  lin- 
earibus  sterilibus  apice  rotundatis,  integris  vel  emarginatis,  fertilibus 
in  soros  attenuatis;  rhachibus  strictis,  ala  versus  basin  evanescente  mar- 
ginatis,  infra  pilis  mollibus,  flaccidis,  simplicibus,  rarius  stellatis,  vestitis, 
cum  costis  venulisque  atrofuscis;  soris  angustis;  apicibus  laciniarum  im- 
mersis;  indusio  e  basi  conica  producto,  ad  1  fere  bilobo,  lobis  angustatis, 
acutis,  integris;  receptaculo  incluso. 

Nova  Caledonia:  In  monte  Panie;  I.  1910,  I.  he  Rat.  no.  IS. 

Steht  dem  Hymenophyllum  imbricatum  Colenso  aus  Neu  Seeland  sehr 
nahe,  von  dem  es  durch  derbere  Textur,  rotbraune  Farbung,  weniger  dichte 
Segmentstellung  und  schmalere,  spitze  Indusien  verschieden  ist. 

— ROSENSTOCK,  IOC  cit. 

This  species  is  represented  by  a  cotype  in  the  U.  S.  Nat.  Herb., 
and  in  all  the  herbaria  at  hand  by  an  ample  collection  by  Franc, 
January  31,  1911,  variously  distributed  as  Franc  lUkU  and  1M6, 
and  Rosenstock,  Fil.  Nov.  Caled.,  Exsic.  6h,  the  last  incorrectly 
marked  "n.  spec."  The  material  is  uniform  and  distinct.  It 
is  a  well-marked  species,  of  the  group  of  H.  fiabellatum  and  a 
near  relative  of  H.  rufescens,  from  which  it  is  distinguished  by 
nakedness  and  by  the  form  of  the  lips.  From  all  forms  of  H. 
varum  it  is  distinguished  by  the  deltoid  to  ovate  fronds,  usually 
less  than  3  cm  long.  The  internal  cell  walls  are  thick,  and  sin- 
uate-crenate  or  crenate-pitted  where  they  come  to  the  surface. 

This  and  H.  japonicum  may  be  exactly  alikei  in  size  and 
form,  but  they  are  not  at  all  related. 

New  Caledonia,  on  Mount  Panie  and  the  plateau  of  Dogny,  as 
already  cited.    New  Zealand,  Tilden,  South  Pacific  Plants  290. 

87.  HYMENOPHYLLUM  RARUM  R.  Brown.    Plate  64. 

Hymenophyllum  varum  R.  Brown,  Fl.  N.  Holl.   (1810)   159;  Hol- 

loway,  Trans.  N.  Z.  Inst.  54  (1923)  pi  56. 
Hymenophyllum  semibivalve  Hooker  and  Greville,  Ic.  Fil.   (1829) 

pi  83. 
Hymenophyllum  imbricatum  Colenso,  Tasm.  Journ.  2   (1844)  187, 

non  Blume. 
Hymenophyllum  Gunnii  van  den  Bosch,  in  Baker,  Syn.  Fil.  (1874) 
463. 
Frondibus  bipinnatifidis  lanceolatis  glabris  raris,  laciniis  margine  in- 
tegerrimis:    inferioribus   bifidis,   involueris   terminalibus   solitariis,   valvis 
subrotundis.     (D.)  v.  v. — Brown,  loc.  cit. 

Rhizome  and  stipes  exceedingly  slender,  dark  to  black;  stipe 
commonly  3  to  7  cm  long,  but  shorter  in  dwarfed  plants ;  normal 
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fronds  6  to  10  (or  up  to  17)  cm  long,  14  to  25  mm  wide,  but 
reduced  specimens  common,  bipinnatifid,  rachis  winged  through- 
out or  only  marginate  at  the  base,  segments  few,  those  of  ample 
fronds  2  mm  wide,  very  delicate  in  texture,  sinuses  sharp ;  cell 
walls  thin  and  straight,  the  inner  side  of  the  marginal  wall 
provided  in  some  places  with  irregular,  incurrent  teeth  or  folds ; 
sori  confined  to  the  upper  part  of  the  frond,  fertile  segments 
usually  dilated,  sori  narrower  than  the  segments,  immersed  to 
or  beyond  the  middle,  the  immersed  part  bordered  by  conspic- 
uous branches  of  the  vein,  lips  rounded,  entire,  varying  from 
semiorbicular  to  much  wider  than  long,  receptacle  very  slender, 
included,  sori  few.  Herbarium  specimens  have  a  peculiar  per- 
sistent odor,  which  is  not  that  of  H.  sanguinolentum. 

Hymenophyllum  imbricatum  Colenso  is  a  form  with  short 
rachis  and  crowded  pinnae.  H.  Gunnii  is  a  form  with  narrow 
segments,  only  as  wide  as  the  small  sori. 

New  South  Wales,  Boorman,  and  Watts.  Tasmania,  Gunn. 
New  Zealand,  Hooker,  Kirk,  Mrs.  Armstrong,  Ranft,  Holloway, 
Setchell,  Brame. 

The  presence  of  very  similar  plants  in  South  Africa  (H.  fuma- 
rioides)  and  Antarctic  America  indicates  that  this  is  a  remnant 
of  an  Antarctic  flora.  Elsewhere,  its  nearest  recognized  relative 
is  H.  polyanthos,  broadly  construed. 

88.  HYMENOPHYLLUM  INVOLUCRATUM  Copeland.    Plate  65. 

Hymenophyllum  involucratvm  Copeland,  Univ.  Calif.  Publ.  Bat.  1 2 
(1931)   375. 

Rhizomate  late  repente  radicoso,  stipiteque  3-5  cm.  alto  sursum  alato 
gracilibus,  ca.  0.4  mm.  crassis,  nudis,  fuscis;  fronde  vulgo  10  cm.  longa, 
4-6  cm.  lata,  acuminata,  basi  angustata,  flaccida,  atroviride,  glabra,  tripin- 
natifida,  costa  fusca  ubique  anguste  alata;  segmentis  ultimis  sterilibus 
0.6-0.9  mm.  latis,  usque  ad  6  mm.  longis,  integris,  apice  rotundatis,  f erti- 
libus  apice  dilatatis;  soris  ad  partem  superiorem  frondis  restrictis,  ibidem 
interdum  segmenta  omnia  occupantibus,  involucro  plerumque  obconico, 
immerso,  ca.  1.5  mm.  longo  et  lato,  labiis  saepius  breviter  et  late  rotundatis, 
interdum  fere  nullis,  rarius  longius  rotundatis,  integris,  receptaculo  in- 

cluso.  tt  , , 

Rarotonga,  Arorangi;  Parks  No.  22134,  June  3,  1929,  "considerable 
abundance  on  rocks  and  trees."  Type  in  Herb.  Univ.  Calif.,  No.  392254; 
also  No.  22238. — Copeland,  loc.  cit. 

Specimens  are  in  all  of  the  herbaria  in  my  hands.  A  relative 
of  H.  rarum,  distinguished  by  coarser  venation  than  have  simi- 
larly ample  fronds  of  the  latter,  narrower  segments  which  are 
not  conspicuously  widened  below  the  sorus,  and  usually  shorter 
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free  valves.     In  fact  the  involucre,  in  shortness  of  lips,  suggests 
Microtrichomanes. 

Known  from  Rarotonga  only. 

89.  HYMENOPHYLLUM  WALLER1  Maiden  and  Betche.    Plate  66. 

Hymenophyllum  Walleri  Maiden  and  Betche,  Proc.  Linn.  Soc.  New 
South  Wales  35   (1910)   802. 

Rhizome  filiform,  sparingly  hairy  with  somewhat  rufous  scaly  hairs. 
Stipes  slender,  very  sparingly  scaly-hairy  or  naked  when  old,  not  winged 
or  very  narrowly  so  in  the  uppermost  part,  about  i  to  I  inch  long.  Fronds 
dark-green,  ovate,  about  11  inches  long  and  1  inch  broad,  sometimes  nar- 
rower in  the  sterile  fronds,  cut  down  to  the  narrowly  winged  rachis  into 
6-7  pinnae  on  each  side.  Pinnae  spreading,  the  lower  ones  sometimes  al- 
most horizontally,  ovate  to  ovate-lanceolate  in  outline  and  overlapping  each 
other  pinnately  lobed  rather  above  half-way  to  the  midrib,  the  lobes  shal- 
lowly  lobed  again;  ultimate  lobes  short  and  broad,  rounded  and  with  quite 
entire  margins.  Sori  not  numerous,  terminal  on  the  upper  lobes  of  the 
uppermost  pinnae;  indusium  almost  orbicular,  about  one  line  long  and 
at  least  as  broad,  the  valves  entire  or  with  slightly  uneven  margins.  Re- 
ceptacle included. 

I  have  for  study  a  specimen  of  the  type  collection  from  Mr. 
C.  T.  White. 

Rhizome  0.25  mm  thick;  stipe  0.3  mm  thick,  1  to  2  cm  tall, 
terete,  pubescent ;  frond  about  3  cm  long,  2  cm  wide,  bifinnatifid 
with  the  lower  segments  (pinnules)  forked,  rachis  and  costae 
pubescent  beneath,  naked  and  prominent  above,  rachis  usually 
terete  above  the  lowest  pinnae,  elsewhere  winged;  pinnae  mostly 
imbricate,  elliptic,  rounded  at  apex;  pinnules  imbricate,  sep- 
arated by  shallow  incisions,  cleft  shallowly  if  at  all,  ultimate 
segments  short,  about  1-5  mm  wide,  rounded,  entire;  cell  walls 
thin  and  straight,  without  dentate  thickening  except  on  the  in- 
ner side  of  the  marginal  walls;  sori  terminating  one  or  a  few 
apical  segments,  2  mm  long,  with  a  short,  immersed  tube  sub- 
tended by  widely  divaricate  branches  of  the  costa,  lips  large, 
elliptic-round,  entire ;  receptacle  cylindric,  more  than  half  as  long 
as  the  lips. 

Known  by  the  type  collection,  R.  F.  Waller,  Evelyn  Scrub, 
North  Queensland,  November,  1908;  and  by  a  suggested  var. 
orbiculatum  Watt,  also  once  collected,  by  Watt,  at  Ravenshoe, 
North  Queensland.  This  is  smaller  and  rounder,  but  hardly  dis- 
tinct. 

Nearly  related  to  H.  rarum,  from  which  it  differs  in  form  of 
frond.    H.  rarum  is  not  reported  from  Queensland. 
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tO.  HYMENOPHYLLUM   MNIOIDES    Baker.    Plate   67. 

Hymenophyllum  mnioides  Baker,  Synopsis  Fil.   (1873)   57. 

St.  not  more  than  I  in.  1.,  very  slender;  fr.  1-2  in.  1.,  \  in.  br.,  linear, 
once  pinnatifid;  rhachis  winged  throughout;  the  segm.  all  quite  simple, 
linear,  the  lower  ones  slightly  imbricated,  erecto-patent,  2  lin.  1.,  1  lin.  br., 
the  upper  ones  pressed  close  to  the  rachis  and  much  imbricated;  sori  soli- 
tary on  three  or  four  of  the  upper  segments,  large  compared  with  the  size 
of  the  plant,  divided  about  halfway  down,  the  base  campanulate;  valves 
more  than  half  a  circle,  large,  membranaceous. 

Hab.  New  Caledonia,  Pic  du  Mont  Mu,  Deplanche. — A  minute  moss- 
like  plant,  with  the  habit  of  Mnium  undulatum  or  serratum,  but  dark-brown 
in  colour. — Baker,  loc.  cit. 

Represented  by  Franc  s.  n.t  collected  in  1908,  summit  of  Mount 
Mou  (topotype),  and  Franc  1457,  collected  in  1912,  Saint  Louis, 
altitude  500  m. 

Fronds  commonly  3  to  4  cm  long,  6  mm  broad;  the  lower 
"pinnae"  of  most  well-developed  fronds,  and  the  most  of  the 
pinnae  on  some,  once  forked;  simple  pinnae  5  mm  long,  1.5  mm 
broad,  apex  rounded,  base  broadly  decurrent,  and  the  basiscopic 
side  at  and  above  the  base  often  overfull  and  rolled  upward; 
structure  as  in  H.  rarum,  walls  thin,  and  marginal  wall  with 
incurrent  teeth  in  some  places;  involucre  cuneate  at  base;  re- 
ceptacle slender,  included ;  odor  faint.  Our  specimens  bear  very 
few  sori. 

Endemic  in  New  Caledonia. 

A  very  near  relative  of  H.  rarum. 

91.  HYMENOPHYLLUM  MONTANUM  Kirk.    Plate  68. 

Hymenophyllum  montanum  Kirk,  in  Trans.  New  Zealand  Inst.  10 
(1877)   394,  pi  21B. 

Rhizome  slender,  wiry,  creeping;  fronds  few,  2-3  inches  long,  glabrous, 
linear  oblong  or  oblong  lanceolate,  bipinnatifid ;  stipes  about  1  inch  long, 
winged  nearly  to  the  base;  rachis  flexuous,  winged,  pinnae  in  from  5-8 
pairs,  mostly  alternate,  spreading,  about  one-third  of  an  inch  long,  cut 
nearly  to  the  rachis  into  2-4  spreading,  linear,  forked  or  bilobate  seg- 
ments. Involucres  terminating  the  segments,  small,  oval,  2-lipped  nearly  to 
the  base;  lips  deeply  toothed  or  jagged;  receptacle  included. 

This  interesting  addition  to  our  flora  was  discovered  on  Mountains  at 
the  head  of  Lake  Wakatipu  by  Mrs.  Mason,  of  Queenstown,  to  whose 
kindness  I  am  indebted  for  specimens.  H.  montanum  is  distinguished  from 
other  New  Zealand  species  by  its  narrow  involucres  with  deeply  toothed 
or  jagged  tips;  it  is  of  membranous  texture  and  of  a  dull  green  hue. 

In  old  specimens  the  segments  are  slightly  constricted  immediately  be- 
low the  base  of  the  involucre. — Kirk,  loc.  cit. 
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There  is  a  single  specimen,  Kirk  564.,  in  the  United  States 
National  Herbarium,  topotype,  if  not  a  cotype.  To  Kirk's  de- 
scription, it  may  be  added  that  the  internal  walls  are  thickened 
and  obscurely  pitted.  The  receptacle  is  like  that  of  H.  rarum, 
to  which  it  is  more  related  than  to  H.  javanicum,  with  which 
Kirk  compares  it,  but  from  which  it  differs  in  having  narrow 
segments  and  decidedly  ragged  lips. 

New  Zealand,  apparently  very  rare. 

92.  HYMENOPHYLLUM  INTRICATUM  van  den  Bosch. 

H.  intricatum  van  den  Bosch,  Ned.  Kruid.  Arch.  53  (1863)  168. 

Fronde  ovata  vel  ovato-orbiculari  bipinnatifida,  laciniis  primariis  e  basi 
erecta  mox  divergentibus,  apice  decurvis,  late  imbricatis  e  basi  latissima 
cordatis  vel  rotundatis,  secundariis  divergentibus  imbricatis,  lacinulis  di- 
varicatis  latis  leviter  undulatis  sinu  lato  interstinctis  apice  truncatis  ro- 
tundatisve  integris,  rhachi  valida  ala  lata  undulata  marginata,  pariter  ac 
venae  et  venulae,  concolori,  cellulis  firmis  subopacis  parvis  regularibus 
hexaedris  obtusangulis,  parietibus  crassis  hyalinis,  interaneis  amorphis 
parietalibus  (spatium  oblongum  diaphanum  relinquentibus)  spissis  fuscis, 
globulis  passim  interspersis  minutis  fuscis,  marginalibus  minimis  valde 
abbreviatis  extus  convexis,  soris  majusculis  in  lacinulis  vix  abbreviatis  ter- 
minalibus  compressis,  indusio  ad  basin  rectam  vel  rotundato-conicam  usque 
bilobo,  lobis  subquadratis  vel  producto-rotundatis  repandis,  frequenter 
emarginatis,  stipite  15  millim.  vix  excedente  late  alato,  valido  flexuoso. 
Ehizoma  validum  intricatum  ramosum  repens  glabrum,  frons  21  centim. 
circiter  longa,  2-2J  lata,  firma  rigidiuscula  membranacea  subopaca,  la- 
ciniis lacinulisque  imbricatis  undulatisque  intricata. 

H.  Ricciae folium  proxime  affine  a  nostro  differt:  habitu,  forma  frondis, 
directione  laciniarum  primariarum,  inprimis  vero  indusii  forma  omnino 
diversa  obovato-pyriformi,  fundo  dilatato-conico,  ad  S  usque  bilobo,  lobis 
truncatulis  crenulatis,  etc. 

Hab.  van.  Diemensland  (ad.  fl.  St.  Patrick),  Gunn  (H.  Hook.). 

— Van  den  Bosch,  loc.  cit. 

I  have  seen  no  specimen  except  van  den  Bosch's  retained  por- 
tion of  the  type,  more  complete  than  the  fragments  he  usually 
kept.  In  general  appearance  it  is  a  small  H.  Humbertii,  but  the 
walls  are  moderately  thickened  and  pitted  and  the  involucres  are 
larger. 

93.  HYMENOPHYLLUM  FUMARIOIDES  Willdenow. 

Hymenophyllum  fumarioides  Willdenow,  Sp.  Plant.  5  (1810)  526. 
Hymenophyllum  capense  Schradeb,  Gott.  gel.  Anz.  (1818)  919,  not 

seen. 
Hymenophyllum  Thunbergii  Presl,  Hymen.  (1843)   124,  nomen. 
Hymenophyllum  nataleme  van  den  Bosch,  Synopsis  (1859)  46. 
Hymenophyllum  Zeyheri  van  den  Bosch,  Synopsis  (1859)  48,  no- 
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Hymenophyllum   tabular e  van   den   Bosch,   Synopsis    (1859)    57, 

sine  descr. 
Hymenophyllum  Limminghei  van  den  Bosch,  Ned.  Kruid.  Arch 

5s   (1863)   151. 

H.  frondibus  pinnatis,  pinnis  pinnatifidis,  laciniis  linearibus  obtusis  bi- 
fidis,  soris  terminalibus,  indusiis  retusus,  rachi  alata,  stipite  marginato.     W. 

Hymenophyllum  fumarioides.     Bory  in  litt. 

Erdrauchartiger  Hautfarrn.    W. 

Habitat  in  sylvis  insulae  Mauritii,  Borboniae.  4  (v.  s.) 

Caudex  repens  filiformis  crassitie  setae  equinae.  Stipes  sesquipollicaris 
marginato-anceps.  Frons  bipollicaris  pinnata.  Pinnae  semi-pollicares  pin- 
natifidae.  Laciniae  lineares  obtusae  bifidae.  Rachis  alata.  Sori  in  apici- 
bus  laciniarum.  Indusia  elliptica  apice  retusa,  vel  si  mavis  levissime 
emarginata.    W. — Willdenow,  loc.  cit. 

This  is  a  geographical  segregate  of  H.  varum,  distinguished 
only  by  being  more  constantly  reduced  in  stature.  It  is  similar- 
ly variable,  but  not  known  to  become  as  long  or  lax  as  the  most 
ample  form  of  H.  rarum.  The  two  are  identical  in  anatomical 
detail,  and  in  the  remarkable  odor,  still  perceptible  in  a  collection 
by  Ecklon  in  1827. 

Hymenophyllum  Thunbergii  was  a  name  used  by  Ecklon  in 
distribution,  printed  without  description  by  Presl.  The  same 
material  was  recognized  as  H.  rarum  by  Kunze,  and  renamed 
H.  tabulare  by  van  den  Bosch,  still  without  other  description  than 
a  reference  to  Kunze's  illustration.  In  his  unpublished  sketches, 
Herb.  Lugd.-Bat  910,  28-69,  van  den  Bosch  shows  the  dentate 
inner  marginal  wall  characteristic  of  H.  blumeanum,  which  can 
be  detected  in  places  on  specimens  from  the  Cape  (I.  Wright) 
and  from  New  Zealand  (Setchell).  This  one  of  his  "species" 
van  den  Bosch  ascribed  to  the  group  of  H.  polyanthos,  placing  all 
the  others  near  H.  rarum,  although  H.  Limminghei  is  also  rather 
ample,  and  from  as  far  north  as  the  Comores. 

Range:  The  Cape  to  the  Comores  and  Mauritius;  a  Ceylon 
specimen,  Herb.  Lugd.-Bat  908,  282-671,  ex  Herb.  Hooker  as 
H.  rarum,  can  be  that  species,  but  as  a  matter  of  distribution 
would  better  be  called  H.  fumarioides. 

93a.  HYMENOPHYLLUM  PARVUM  Christensen. 

Hymenophyllum  parvum  Christensen,  in  Perrier  Cat.   (1932)   18 
nomen  Dansk  Bot.  Arkiv.  7  (1932)  8,  pi  2,  figs.  IS. 

Euhymenophyllum  H.  raro  R.  Br.  et  affinibus  colore  texturaque  valde 
simile,  differt:  lamina  lanceolata  vel  oblanceolata,  versus  basin  saepe  paulo 
attenuata,  simpliciter  profunde  pinnatifida  vel  pinnata,  0.5-3  cm.  longa, 
4-6  mm.  lata;  pinnis  4~12-jugis,  adscendentibus,  saepe  imbricatis,  omni- 
bus simplicibus,  apice  subemarginatis,  basalibus  interdum  valde  reductis, 
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maximis  3  mm.  longis,  1  mm.  vel  paulo  ultra  latis;  soris  in  pinnis  supe- 
rioribus  apicalibus,  1-6  in  quoque  fronrie  fertili,  sat  magnis,  indusii  valvis 
rotundis,  integris. 

Mt.  Tsaratanana,  on  tree-trunks,  ca.  2000  m.  alt.  Janv.  1923  (Perrier 
15602,  type  in  Herb.  Perrier  de  la  Bathie),  foret  orientale  sur  la  Vohitra 
pres  d'Ambatovola,  Janv.  1928  (idem  18377),  Manankazo  (idem  7591), 
sine  loco  (Gregory,  Kew). 

I  venture  to  describe  this  small  fern  as  a  new  species;  certainly  it  is 
closely  related  to  H.  varum  R.  Br.  and  its  South  African  representatives 
(H.  fumarioides  Wildd.,  H.  tabulare  v.  d.  Bosch),  but  it  differs  from  all 
forms  of  this  group  known  to  me  by  its  lanceolate  small  fronds  with  in- 
variably simple  pinnae;  its  nearest  relative  is  probably  H.  Balfourii  Baker 
from  the  Mascarene  Islands,  but  this  small  fern  has  deltoid  fronds  with 
the  lower  pinnae  forked  and  a  single  apical  sorus,  which  is  deeply  immersed 
in  the  lobe. — Christensen,  Dansk  Bot.  Arkiv. 

The  United  States  National  Herbarium  contains,  from  Doctor 
Christensen,  Perrier  18377,  a  tuft  of  moss  containing  many  min- 
ute fronds.  Of  these,  at  least  four  are  fertile,  bearing  one  sorus 
each.  On  three  fronds,  one  of  them  only  6  mm  long,  I  find  the 
basal  pinnse  forked.  A  frond  of  this  size  is  more  round  than 
lanceolate,  and  the  forked  basal  pinnse  may  well  be  responsible 
for  its  description  as  deltoid.  The  distinctions  between  H.  par- 
vum  and  H.  Balfourii  tend  thus  to  disappear.  Moreover,  it  must 
be  remembered  that  dwarfs  are  in  general  unstable  in  degree  of 
dwarfing,  and,  therewith,  in  form. 

The  description  of  H.  Balfourii,  of  which  I  have  seen  no 
(other)   specimen,  follows. 

93b.  HYMENOPHYLLUM  BALFOURII  Baker.    Plate  69. 

Hymenophyllum  Balfourii  Baker,  Annals  Bot.  5   (1891)  192. 

Rhizome  filiform,  wide-creeping.  Stipe  filiform,  very  short.  Frond  del- 
toid, glabrous,  1-1  in.  long,  cut  down  to  a  narrow  wing  into  3-6  erecto- 
patent  lobes,  the  upper  simple,  the  lower  forked.  Sorus  one  to  a  frond, 
immersed  in  the  end  of  a  lobe;  indusium  with  a  cuneate  tube  and  orbi- 
cular lips.     Bourbon,  Balfour.     Near  the  American  H.  abruptum,  Hook. 

— Baker,  loc.  cit. 

Returning  now  to  the  Madagascar  plant,  Perrier  18877:  This 
specimen  contains  no  frond  more  than  11  mm  long-.  The  sorus 
in  every  detail,  and  the  microscopic  structure,  including  local 
incurrent  teeth  of  the  marginal  wall,  are  exactly  those  of  H.  fu- 
marioides. Christensen's  description  covers  fronds  up  to  3  cm 
long  and  with  as  many  as  six  sori.  Such  fronds  present  a  de- 
gree of  dwarfing  not  at  all  remarkable  in  H.  fumarioides. 

My  impression  is  not  merely  that  H.  Balfourii  and  H.  parvum 
are  too  much  alike,  but  that  both  are  unfixed  dwarf  forms  of 
H.  fumarioides. 
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Taking  this  view  of  H.  parvwm,  I  can  have  no  other  as  to 
H.  compactum  Bonaparte,  which  I  have  not  seen.  By  descrip- 
tion, it  is  intermediate  between  H.  fumarioides  and  H.  parvum. 

M.  HYMENOPHYLLUM  VERONICOIDES  Christensen. 

Hymenophyllum  veronicoides  Christensen,  in   Bonaparte,   Notes 

Pterid.  12   (1920)   20. 
Hymenophyllum  remotipinus  Bonaparte,  Notes  Pterid    16   (1925) 

17. 

Parva,  stipite  setiformi,  tereti,  glabro,  atrofusco,  2  cm  longo.  Lamina 
lanceolata,  4  cm  longa,  vix  1  cm  basi  lata,  glabra,  fusca,  tripinnatifida. 
Rachi  sursum  anguste  alata.  Pinnis  15-jugis,  deltoideis,  4-5  mm  longis, 
costa  alata;  pinnulis  inferioribus  subpinnatifidis,  superioribus  furcatis; 
segmentis  ultimis  obtusis  vel  leviter  emarginatis,  sub  1  mm  longis,  plus 
minusve  convolutis.  Soris  ad  tertiam  partem  superiorem  frondis  aggre- 
gatis,  3-4  pro  pinna;  indusiis  duplo  vel  triplo  quam  segmento  fructifero 
latioribus,  valvis  rotundis. 

This  new  species  seems  to  be  very  distinct.  The  whole  leaf  resembles 
strikingly  a  fruiting  plant  of  some  small  annual  species  of  Veronica,  be- 
cause the  large  somewhat  inflated  indusia  are  crowded  at  the  upper  third 
of  the  leaf  as  are  the  capsules  of  Veronica.  The  narrow  leafy  parts  of 
the  segments  are  rolled  over  the  thick  medial  vein.  The  dried  plant  is 
of  the  same  characteristic  brown  colour  as  H.  fumarioides. 

Madagascar:  Region  floristique  du  Centre.  Massif  de  Manongarivo,  vers 
1400  metres  d'altitude.  Bois  sees.  Au  pied  des  troncs  dans  les  endroits 
obscures.  H.  Perrier  de  la  Bathie,  n.  7775. 

Another  specimen,  no.  7774,  from  quite  the  same  locality  is  no  doubt 
belonging  here;  it  is  in  size,  colour  and  crowded  sori  like  the  type,  but 
the  lamina  is  narrowed  downwards  and  the  leafy  parts  of  the  segments 
as  well  the  wing  to  the  rachis  are  broader  and  all  rolled  over  the  vascular 
parts. — Christensen,  loc.  cit. 

The  United  States  National  Herbarium  contains  a  frond,  from 
Doctor  Christensen,  of  a  subsequent  collection,  Perrier  de  la 
Bathie  15607,  from  Mount  Tsaratanana,  altitude  2,400  m.  It 
is  perfectly  typical,  4  cm  long,  11  mm  wide  just  above  the  base. 
To  appreciate  the  fineness  of  dissection  one  must  associate  these 
dimensions  with  the  presence  of  seventeen  pairs  of  pinnse,  the 
larger  of  these  with  seven  pairs  of  pinnules,  which  in  turn  may 
have  three  or  four  segments.  The  broader  expanded  segments 
are  0.4  mm  wide,  but  the  tendency  is  to  remain  rolled  in,  even 
when  wet.  All  axes  are  exceedingly  slender.  The  involucres 
are  up  to  1  mm  wide,  subtended  by  widely  divergent  "arms"  of 
the  vein,  and,  as  far  as  seen,  perfectly  entire.  Receptacle  fili- 
form, included. 

The  dried  plant  has,  faintly,  the  odor  as  well  as  the  color  of 
H .  fumarioides.     The  structure  is  exactly  that  of  H.  rarum,  even 
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to  the  occasional  presence  of  rounded  teeth  incurrent  from  the 
marginal  wall. 

95.  HYMENOPHYLLUM  HUMBERTII  Christensen. 

Hymenophyllum  Humbertii  Christensen,  Archives  de  Bot.  2 
(1928)  209,  Dansk  Bot.  Arkiv.  7   (1932)   10,  pi  2,  figs.  6-8. 

Hymenophyllum  deltoideum  Christensen,  Dansk  Bot.  Arkiv.  7 
(1932)   10,  pi  2,  figs.  4,  5. 

Rhizomate  repente  filiforme,  subnudo.  Stipitibus  1,5  cm.  longis,  juve- 
nilibus  fere  ad  basin  anguste  alatis,  vetustis  exalatis,  teretibus,  rigidis, 
cum  rachi  pilis  rufis  deciduis  superne  onustis.  Lamina  deltoidea  vel  ovato- 
deltoidea,  2,5-3  cm.  longa,  1,5-2  cm.  lata  apice  rotundata,  obscure  viridi, 
tri-quadripinnatifida.  Pinnis  3-4-jugis,  ovatis,  obtusis,  segmentis  ultimis 
linearibus  vix  1  mm.  latis  valde  crispis;  rachibus  costisque  crispo-alatis. 
Soris  apices  segmentorum  summorum  solum  occupantibus,  majusculis,  quam 
laciniis  soriferis  latioribus,  indusiis  ovatis,  ultra  medium  bilobis,  valvis 
ovatis,  obtusis,  integris. 

Haute  valine  de  la  Rienana,  bassin  du  Matitanana  (Humbert  3351,  Ty- 
pus  in  Herb.  C.  Christensen). 

Cette  nouvelle  espece,  par  sa  petite  taille  et  ses  frondes  crispees,  ressem- 
ble  a  H.  Pollenianum  Rosenstock  qui  ne  nVest  connu  que  par  sa  description ; 
la  fronde  ovale-deltoide  avec  les  pennes  basales  souvent  plus  grandes  ainsi 
que  les  stipes  et  rachis  poilus  des  jeunes  feuilles  Ten  differencie  suffisam- 
ment. — Christensen  (1928). 

Hymenophyllum  deltoideum  should  be  distinguished  "by  its 
plane  cordate  glabrous  frond  with  broader,  more  divaricating 
segments."  The  figures  in  Dansk  Bot.  Arkiv.  look  distinct 
enough.  But  Dr.  Christensen  has  provided  the  U.  S.  Nat.  Herb, 
with  fronds  of  the  type  and  other  known  collections  of  both, 
and  I  am  unable  to  regard  them  otherwise  than  as  one  species. 
Both  have  broad,  deeply  cordate  fronds.  Hairs  are  deciduous, 
almost  completely  on  H.  Humbertii,  and  H.  deltoideum  is  not 
quite  glabrous.  The  fronds  of  H.  deltoideum  are  slightly 
crisped;  distinctly  less  so  than  those  of  H.  Humbertii,  but  the 
difference  is  not  greater  than  is  common  in  H.  javanicum.  And 
the  lips  of  the  valves  of  these  fronds  of  H.  Humbertii  are  not 
entire.  Hymenophyllum  Humbertii  was  collected  at  an  altitude 
above  1,000  m,  H.  deltoideum  at  300  m;  difference  in  exposure 
may  explain  such  differences  in  frond  as  exist.  Hymenophyllum 
deltoideum  has  broader,  more  spreading  segments,  but  the  dif- 
ference is  within  the  range  of  variation  of  many  species,  and 
rounded  sinuses  are  alike  on  both. 

The  structure  is  that  of  H .  rarum,  and  the  odor,  though  faint, 
is  present.     Some  of  the  receptacles  of  H.  deltoideum  protrude 
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slightly,  as  the  unpublished  drawing  of  van  den  Bosch  shows 
those  of  H.  fumarioides.  In  spite  of  the  very  different  shape 
of  frond,  they  belong  in  this  group.8 

95a.  HYMENOPHYLLUM  DELTOIDEUM  C.  Chr. 

Hymenophyllum  deltoideum  C.  Chr.  in  Pierre  Cat.  18,  pi  2,  figs.  U 
and  5;  in  Dansk  Bot.  Arkiv.  7  (1932)  10. 

Rhizomate  filiformi  pilis  sparsis  vestito,  cito  nudo,  late  repente;  stipite 
1.5-2.5  cm.  longo,  fere  ad  ibasin  cuneatim  alato,  subtus  pilis  runs  sat  dense 
hirto;  lamina  late  cordato-deltoidea,  4-5  cm.  longa,  basi  3-4  cm.  lata,  oli- 
vacea,  glaberrima,  triquadripinnatifida,  rachi  ubique  alata;  pinnis  5-6-jugis, 
basalaibus  maximis,  usque  ad  2  cm.  longis,  deltoideis  aequilateralibus  ana- 
dromice  divisis  (lamina  ita  plerumque  basi  cordata) ,  rarius  fertilibus  supe- 
rioribus  subdimidiatis,  supremis  plerumque  magis  abbreviatis,  soriferis, 
partitionibus  omnibus  1  mm.  vel  paulo  ultra  latis,  planis,  marginibus  leviter 
undulatis,  lobis  ultimis  4-6  mm.  longis,  obtusis.  Soris  in  lobis  superioribus 
apicalibus,  numerosis,  basi  paulo  immersis,  quam  lobis  latioribus,  indusiis 
ultra  medium  divisis,  valvis  ovatis,  extus  rotundatis  vel  subacutis,  levissime 
crenulatis  vel  integris,  receptaculo  parum  exsertis. 

Bassin  du  Mangoro,  epiphyte  vers  300  m.  alt.  Oct.  1927  (Perkier  18151, 
type  in  Herb.  C.  Chr.). 

This  new  species  is  best  characterized  by  its  short,  broadly  deltoid  and 
usually  cordate  fronds;  it  comes  near  to  H.  tenellum  (Jacq.)  Mett.,  differing 
by  its  subentire  valves  of  the  indusium  and  by  the  shape  of  the  frond; 
from  H.  Humbertii  C.  Chr.  it  differs  by  its  plane  cordate  glabrous  frond 
with  broader,  more  divaricating  segments.— C.  Christensen,  op.  cit.,  10. 

96.  HYMENOPHYLLUM  IMBRICATUM  Blume.     Plates  70  and  71. 

Hymenophyllum  imbricatum  Blume,  Enum.  (1828)  220. 
Hymenophyllum  formosum  Brackenridge,  U.  S.  Explor.  Exped.  1 6 
(1854)    268,  pi  32,  fig.  3;  van  den  Bosch,  Hymen.  Javan.  59, 
pi  U7y  UB. 
Hymenophyllum  dilatatum  auct.  mult  partim,  non  Swartz. 
Hymenophyllum  sororium  van  den  Bosch,  Synopsis  55,  excl.  syn. 

Presl. 
Hymenophyllum    bamlerianum    Rosenstock,    Fedde's    Repert.    10 
(1912)  323. 
H.  fronde  bipinnatifida  ovata  purpura scente  glabra,  pinis  alternis  ap- 
proximatis  rhombeo-oblongis  pinnatifidis,  laciniis  (s.  pinnulis)  trapezoideis 
sursum   incisis    subimbricatis,   lacinulis   linearibus   obtusis.   indusii   valvis 
orbiculatis  integerrimis,  stipite  tereti. 

8  After  submission  of  this  manuscript  I  receive  from  Doctor  Christensen 
additional  material  representing  these  species.  To  the  naked  eye,  they 
seem  distinct  indeed.  The  more  minute  resemblances  are  so  complete  that 
I  am  still  inclined  to  construe  the  differences  as  edaphic;  but  I  insert  the 
description  of  H.  deltoideum  for  the  sake  of  completeness. 
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Obs.  Ab.  Hymenophyllo  sanguinolento,  Sw.  differt  pinnulis  subdimidia- 
tis,  sursum  modo  subpinnatifidis  et  subimbricatis. 

Crescet  in  Javae  montibus  locis  muscosis. — Blume,  loc.  cit. 

With  recognition  of  the  fact  that  H.  dilatatum  is  endemic  in 
New  Zealand,  a  great  number  of  Malayan  and  Polynesian 
collections  that  have  borne  this  name  must  be  named  anew; 
and  the  considerable  number  of  published  "species"  which  have 
in  modern  use  been  reduced  to  H.  dilatatum  present  possible 
substitute  names.  Among  these  species,  H.  emarginatum  has  a 
wide  margin  of  priority;  but  examination  of  type  material  has 
shown  that  it  is  the  species  commonly  called  H.  eximium. 

The  next  name  in  point  of  time  is  H.  imbricatum  Blume,  which 
has  also  escaped  recognition  by  the  later  writers.  The  Blume 
specimen  in  Leyden  Herb.,  a  unique,  is  a  small  frond,  with  a 
single  sorus  which  I  do  not  venture  to  investigate.  It  is  matched 
by  267  Horti  Bogor.,  Herb.  Lugd.-Bat.  908,  282-193,  identified  in 
the  herbarium  by  Rosenstock  as  H.  imbricatum.  The  Blume 
specimen  has  a  rather  broad  wing,  this  one  a  narrow  one,  but 
both  seem  to  me  unquestionably  to  be  small  specimens  of  other- 
wise typical  H.  formosum.  Its  receptacle  is  shown  by  Plate  70, 
figs.  5  to  8. 

Hymenophyllum  formosum  is  supposed  to  have  a  very  char- 
acteristic receptacle,  described  as  "breve  apice  capitato,"  and 
figured  by  both  Brackenridge  and  van  den  Bosch  as  having  a 
slender  sterile  base,  and  a  relatively  very  large  spherical  head, 
on  which  the  sporangia  are  borne  on  mere  traces  of  pedicels. 
I  have  not  seen  another  Tahiti  collection  which  matches  these 
figures  closely.  Some  Philippine  specimens  do.  Most  Javan 
specimens  have  conspicuous  pedicels,  inferior  in  length  and  size 
only  to  those  of  well  developed  H.  Junghuhnii.  To  test  the  sta- 
tus of  the  receptacle,  as  specifically  characteristic  in  this  species, 
we  have  examined  very  many  collections  and  hundreds  of  sori. 
The  observation  as  to  the  pedicels  has  just  been  stated.  As  to 
form,  it  varies  from  globose  or  moderately  depressed  and  dilated, 
to  broadly  or  narrowly  balloon-shaped  or  pyrif orm.  Beyond  the 
extreme  in  one  direction  is  the  malleif  orm  receptacle  of  H.  Jung- 
huhnii,  and  in  the  other  the  clavate  one  of  JET.  eximium.  As  a 
rule,  the  receptacle  is  quite  uniform  in  mature  sori  of  any  one 
plant — for  an  exception,  see  Plate  70,  figs.  5  to  8,  from  the  speci- 
men representing  H.  imbricatum. 
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Finally  I  have  felt  justified  in  subjecting  the  type  of  H.  for- 
mosum to  careful  study.  It  consists  of  two  sheets  in  the 
United  States  National  Herbarium.  One  is  juvenile.  The  other, 
really  the  type,  No.  57587,  consists  of  two  large  fronds  attached 
to  a  rhizome,  and  one  detached  large  frond.  The  former  has  re- 
ceptacles with  depressed-globose,  nearly  smooth  heads,  such  as 
have  been  figured  for  the  species.  The  latter  has  a  head  which 
would  pass  for  that  of  H.  Junghuhnii— wide,  and  with  very 
conspicuous  sporangiophore  branches.  It  has  occurred  that  spe- 
cimens of  the  Wilkes  Expedition  from  different  lands  were 
mounted  on  one  sheet;  but  in  this  instance  the  three  fronds  are 
so  perfectly  alike  in  all  other  respects  that  I  feel  sure  they  repre- 
sent one  collection;  and  that  H.  formosum  as  represented  by 
the  type  itself  bears  receptacles  of  the  whole  range  of  forms, 
except  narrower  than  spherical,  of  H.  imbricatum. 

Hymenophyllum  bamlerianum  was  based  on  Bamler  S.  50  and 
distributed  as  Fil.  Novoguin.  exsic.  207,  which  is  in  Gray  Herb, 
and  Herb.  Univ.  Calif.  The  former  conforms  to  the  description, 
with  fronds  less  than  7  cm  wide,  and  the  stipe  with  a  crisped 
wing  running  almost  to  the  base.  The  Herb.  Univ.  Calif,  speci- 
men has  a  frond  nearly  10  cm  wide,  and  the  stipe  is  wingless 
practically  to  the  top — as  near  to  typical  H.  formosum  as  it  is  to 
H.  bamlerianum  as  described.  Bamler  50,  from  the  same  place, 
in  Herb.  Univ.  Calif.,  is  still  more  nearly  H.  imbricatum,  well 
identified  by  Doctor  Rosenstock  as  "H.  formosum,  forma"  The 
sorus  is  that  of  H.  imbricatum,  not,  as  described,  that  of  H.  Jung- 
huhnii. We  have  illustrated  the  sorus,  including  receptacle,  of 
Bamler  50  and  Bamler  S.  50  (at  any  rate,  Fil.  nov.-guin.  exsic. 
207) ,  and  find  the  range  in  receptacles  exactly  the  same  as  in 
the  type  of  H.  formosum.  It  seems  to  me  that  H.  bamlerianum 
is  an  unstable  or  unfixed  local  variant  of  H.  imbricatum,  and  that 
Bamler,  with  the  judgment  of  a  good  collector,  recognized  the 
various  forms  as  those  of  one  species.  The  most  distinctive 
feature  of  the  local  form  is  the  moderate  crisping  of  the 
wing,  suggesting,  as  Rosenstock  noted  (H.  macrocarpum  Presl), 
H.  badium. 

As  usually  happens  with  a  species  of  so  wide  a  range,  there 
are  recognizable  local  forms.  Thus,  Samoan  specimens  have 
practically  sessile  sori  (obsolete  fertile  segments) ;  while  those 
from  the  southern  Philippines  have  them  on  narrow,  pedicel- 
like segments,  and  the  fronds  are  remarkably  large — "formo- 
sum," indeed.  The  material  from  Java  and  Tahiti  is  remark- 
ably alike  in  appearance. 


140  The  Philippine  Journal  of  Science  1937 

Range :  Java,  very  many  collections,  mostly  named  H.  formo- 
sum;  among  them,  Herb.  Lugd.-Bat.  No.  908,  281-186,  deter- 
mined by  van  den  Bosch  as  H.  leptodictyon  C.  Mull.,  which, 
according  to  his  text,  Hymen.  Javan.  58,  59,  should  be  H. 
eximium.  Philippines  (Negros,  Mindanao),  Merrill  952,  El- 
mer 10205, 11517,  Bur.  Sci.  14767,  DeVore  and  Hoover  340,  Cope- 
land  1012,  1142.  Celebes,  a  specimen  ex  Herb.  Waitz,  Herb. 
Lugd.-Bat.  908,  282-147,  from  Mount  Klabat,  Koorders  170178. 
New  Guinea,  Werner  49,  Bamler  28,  50.  New  Hebrides,  Ka- 
jewski  602,  868.  Fiji,  Seemann  785,  Home  27,  Parks  20614, 
Gillespie  8828.5.  Samoa,  very  common.  Tahiti,  Brackenridge, 
(type  of  H.  formosum)  Grant  5826. 

97.  HYMENOPHYLLUM  TREUBII  Raciborski.    Plate  72. 

Hymenophyllum  Treubii  Raciborski,  Pterid.  Buitenzorg  (1898)  15, 
Nat.  Tijds.  Ned.  Ind.  59;  pi  8. 

Rhizom  fadenformig,  kriechend,  bis  0.2  m.m.  dick  nur  sehr  sparlich  mit 
Haaren  besetzt.  Blattstiele  fadenformig,  bis  0.2  m.m.  dick,  2-3  cm.  lang, 
kahl,  unterhalb  der  Lamina  sehr  schmal  gefliigelt.  Lamina  doppelt  gefie- 
dert,  durehsichtig,  hell  griin,  im  Umriss  oval,  bis  4  cm.  breit,  bis  8  cm. 
lang.  Rachis  jederseits  bis  1  m.m.  breit  gefliigelt,  gewohnlich  nicht  grade 
aber  wellenformig  verlaufend.  Die  primaren  Segmente  mit  ebenso  verlau- 
fender  Rachis,  oberseits  mit  1-3  Lacinien,  unterseits  ohne  dieselben,  oder 
mit  einen,  ausnahmsweise  mit  zwei  Segmenten.  Die  basalen  Segmente 
gewohnlich  gegabelt,  die  letzten  Enden  bis  1  cm.  lang.  Alle  Lacinien, 
ebenso  wie  die  Rachis  der  Segmente  2  m.m.  breit,  am  Rande  kahl,  ohne 
Randnerven.  Sori  rtmdlich,  bis  2  m.m.  lang  und  breit,  mit  schmaler  Basis 
einzeln  an  der  Spitze  der  Lacinien  sitzend,  von  swei  rundlichen,  bis  zur 
schmalen,  graden  Basis  freien  Indusialklappen  umgeben.  Diese  ganzran- 
dig,  oder  an  der  Spitze  unregelmassig  gekerbt. 

Ein  Epiphyt  der  bemoosten  Baumstamme.  In  der  unteren  Waldzone  am 
Siid-  und  Ostabhang  des  Salak  nicht  selten. 

— Raciborski,  Pterid.  Buitenzorg. 

Collections  by  Raciborski  from  the  south  slope  of  Mount  Sa- 
lak, presumably  of  the  type  collection,  are  in  Phil.  Nat.  Herb., 
Herb.  Lugd.-Bat,  and  Herb.  Copeland ;  Bakh  van  den  Brink  5879, 
in  Herb.  Lugd.-Bat.  and  Herb.  Univ.  Calif.,  is  from  the  same 
place  and  typical.  Hymenophyllum  Treubii  var.  novoguineense 
Eos.,  Fedde's  Repert.  12  (1913)  525,  Keysser  239  p.,  in  Herb. 
Univ.  Calif,  from  Rosenstock,  is  too  typical  to  need  any  additional 
name.  Brause,  Bot.  Jahrb.  56  (1920)  40,  reports  four  Papuan 
collections  by  Ledermann,  two  each  of  the  typical  form  and 
the  variety.  A  specimen  from  Perak,  M .  Haniff  2486,  distrib- 
uted as  H.  dilatatum,  is  probably  H.  Treubii;  the  same  is  true 
of  Holttum,  Singapore  f.  n.  21596,  as  H.  productum. 
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To  Raciborski's  description  I  have  only  to  add  that  the  walls 
are  thin  and  uniform,  and  that  the  receptacle  is  broadly  clavate, 
without  evident  sporangiophores.  On  all  specimens  the  wing 
is  evident  throughout  the  rachis  and  part-way  down  the  stipe. 
The  valves  are  as  stated,  either  entire  or  somewhat  irregular 
at  the  apex. 

This  species  may  be  a  reduced  form  of  either  H.  emarginatum 
or  H.  imbricatum.  The  width  of  segments  and  wing  suggests 
the  former;  in  the  sorus,  it  is  more  like  the  latter.  The  great 
distance  between  the  Salak  (western  Java)  and  the  Sattelberg 
(eastern  Papua)  suggests  an  independent  origin  in  the  two 
places,  but  there  is  no  other  evidence  to  this  effect;  H.  emargi- 
natum is  known  in  both  places. 

98.  HYMENOPHYLLUM   JUNGHUHNII   van    den    Bosch.    Plate   73. 

Hymenophyllum   Junghuhnii   van    den    Bosch,    Plant.    Jungh.    1 
(1856)   570,  Hymen.  Javan.   (1861)   60,  pi.  49. 

Fronde  late  oblonga  vel  ovata  angustata  tripinnatifida,  laciniis  diver- 
gentibus  horizontalibusque,  apice  saepe  eaudato-productis,  e  cellulis  me- 
diocribus  magnisve  regularibus  fuscidulis  contexta,  soris  terminalibus 
praemagnis  ex  orbiculato  transversim  latioribus  subexsertis  ima  basi  margi- 
natis  bilobis,  lobis  integris  sorum  1  longitudine  aequantibus,  receptaculo 
brevi  malleiformi,  rhachi  stipiteque,  fronde  parum  breviore  simmo  apice, 
anguste  alatis. 

Hab.  ad  truncos  arborum  in  montosis  Javae;  Reinwardt,  Blume,  Jung- 
huhn;  in  m.  Tjapoes,  Salak  et  Gede  Zollinger  Coll.  I  N.  1841  a. 

Rhizoma  validum,  filum  ferreum  crassum,  horizontale  ramosum  glabrum; 
stipes  validus,  rhizomate  fere  crassior,  10-12  centim.  longus  teres  stric- 
tus,  summo  apice  anguste  alatus;  frons  usque  lh  decim.  longa,  9  centim. 
lata  membranacea  firma  subopaca  olivacea  late  oblonga  vel  ovata  apice 
plus  minusve  angustata  elongata  tripinnatifida,  laciniis  primariis  inferiori- 
bus  horizontalibus,  superioribus  sensim  minus  divergentibus  contiguis  levi- 
terve  imbricatis  e  basi  obliqua  lata  ovatis  oblongisve  acuminatis  (nonnum- 
quam  apice  producto  caudatis)  bipinnatifidis,  secundariis  divergentibus 
vel  patulis  contiguis  rhomboideis  vel  obcuneatis,  exceptis  summis  1-2  fur- 
catis  simplicibusque,  pinnatifidis,  tertiariis  erecto-strictis,  lacinulis  late 
linearibus  parum  elongatis  integris,  in  sinubus  leviter  undulatis,  apice 
rotundato-integris;  rhachis  anguste  marginata,  ala  integra  hie  illic  leviter 
undulata  venaeque  et  venulae  validae;  sinus  angusti  fundo  rotundato- 
obtuso;  sori  in  laciniis  secundariis  laterales  in  lacinula  abbreviata  subex- 
serti  maximi  ex  orbiculato  transverse  latiores  turgidi,  indusio  basi  recta 
breviter  alata  bilobo,  lobis  integris  leviterve  repandulis  indusium  f  longi- 
tudine aequantibus,  receptaculo  brevi  apice  in  capitulum  malleiforme  in- 
crassato;  cellulae  parum  diaphanae,  centro  nebulosae  mediocres,  imo 
magnae  regulares  hexaedres  subacutangulae,  parietibus  rectis  hyalinis 
incrassatis,  interaneis  amorphis  diffusis  fuscidulis;  marginales  universe 
mimores. 
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Tab.  XLIX  fig.  1  et  2  planta,  nat.  magn.,  3  lacinulae  fertiles,  4  steriles, 
5  et  6  indusium,  7  et  8  cellulae  e  margine,  9  et  10  e  limbo  frondis,  11  et 
12  lacinula  transversim  secta;  cuncta  magn.  auct. 

Obs.  Hujus  loci  foret  illustratio  H.  imbricati  Bl.  (Enum,  II  p.  220). 
Etiamsi,  visis  speciminibus  authenticis  Herb.  Reg.  L.  B.,  illnd  nunc  novi, 
de  specie  conservanda  valde  adhuc  dubito.  Propterea,  meliora  forsan  pos- 
tea  edocturus,  nunc  memorasse  sufficiat. — Van  den  Bosch,  Hymen.  Javan. 

Well  characterized  in  Java  by  its  very  large  and  especially 
wide  involucres  and  malleiform  receptacles,  with  the  sporangia 
on  prominent  pedicels.  The  species  is  common  in  western  Java, 
apparently  not  rare  in  Sumatra,  and  reported  from  Dutch  Bor- 
neo. Such  specimens  as  I  have  seen  so  named  from  Amboyna 
and  Papua  are  not  this  species.  Hymenophyllum  longifolium, 
described  from  Celebes,  is  a  near  relative,  but  better  kept 
specifically  distinct. 

It  is  only  in  the  Philippines,  where  H.  badium  and  H.  emargi- 
natum  are  present  and  variable,  that  H.  Junghuhnii  has  been 
confused  with  any  other  species.  There  are  several  collections 
from  Negros  and  Mindanao  which  have  not  been  questioned  in 
the  past  as  H.  Junghuhnii,  but  it  seems  better  now  to  regard 
them  as  H.  emarginatum. 

There  is  also  one  collection  from  eastern  Java,  I.  Mousset, 
but  with  Winkler's  label,  Herb.  Lugd.-Bat.  910.122-1480,  which 
is  more  like  H.  longifolium.  Both  rhizome  and  stipe  are  fili- 
form, and  the  largest  frond  is  50  cm  long  and  hardly  7  cm  wide. 

In  consideration  of  its  name  the  type  of  this  species  should 
be  a  Junghuhn  collection.  I  have  accordingly  illustrated  it  by 
the  best  of  these  in  Leyden  Herb.  908.282-194,  which  may  be 
regarded  as  the  type.  We  have  examined  very  many  recep- 
tacles, and  reproduce  enough  to  show  how  uniform  they  are. 

99.  HYMENOPHYLLUM  LONGIFOLIUM  v.  A.  Tan  Rosenbnrgh.     Plate  74. 

Hymenophyllum  longifolium  v.  A.  van  Rosenburgh,  Bull.  Jard.  Bot. 
Buitenzorg  II  No.  16  (1914)  17;  Copeland,  Journ.  Arnold  Ar- 
boretum 10   (1929)   175. 

Hymenophyllum  Junghuhnii  Kjellberg  and  Christensen,  Bot. 
Jahrb.  66  (1933)  40,  non  van  den  Bosch. 

Euhymenophyllum. — Rhizoma  repens,  gracile,  sparse  longi-pilosi.  Sti- 
pites  sparsi,  ca  3-4  cm  longi,  glabri,  minime  in  parte  superiore  alati. 
Frondes  late  lineares,  tenues,  glabrae,  ca  40-50  cm  longae,  8-9  cm  latae, 
basi  angustatae,  rachide  late  alata.  Pinnae  copiosae,  confertae,  patentes, 
arcuato  ascendentes,  maximae  triangulari-lanceolatae,  usque  ad  5  cm 
longae  et  basi  oblique  truncato-cuneata  usque  ad  2i  cm  latae,  rachide  late 
alata.  Segmenta  secundaria  infra  3egmentum  terminale  paullo  elonga- 
tum  usque  ad  7  utrinque;  segmenta  superiora  simplicia  vel  furcata;  seg- 
mentum  infimum   anticum  maximum,  triangular i-oblongum,   usque   ad   li 
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cm  longum  et  1  cm  latum,  basi  postica  1-2-pinnatifidum,  antica  2-4-pinna- 
tifidum.  Segmenta  ultima  ca  11-2  mm  lata,  sterilia  obtusa,  apice  emar- 
ginata,  fertilia  prope  apicem  constricta;  venae  in  segmentis  ultimis  soli- 
tariae,  apicem  segmentorum  sterilium  non  attingentes.  Sori  ad  segments 
ultima  terminates;  indusium  2-valve,  valvis  rotundatis  vel  suboblongis, 
integerrimis  vel  sub-integerrimis ;  receptaeulum  breve,  inclusum. 

Celebes  (ML  Boesoe,  Capt.  van  Vuuren's  Exploration  Excursion,  Rach- 
mat  No.  615). — V.  A.  van  Rosenburgh,  loc.  cit. 

This  species  was  described  from  Celebes,  the  description  applying  satis- 
factorily to  our  specimens  with  the  help  of  its  author's  English  version 
showing  that  the  stipe  is  winged  at  least  in  the  upper  part;  this  wing  may 
be  a  full  millimeter  wide  on  each  side.  It  is  nearly  related  to  H,  Jung- 
huhnii,  the  head  of  the  receptacle  widened  to  fully  twice  its  length.  It 
differs  from  that  species  in  its  very  elongate  fronds,  broader  wings  on 
the  rachises  and  costae,  and  shorter  segments,  which  may  be  emarginate 
as  described,  or  rounded.  It  may  be  suspected  that  the  H.  dilatatum  re- 
ported in  New  Guinea  by  Brause  (in  Bot.  Jahrb.  LVI.  40  (1920)  with 
very  long  and  narrow  fronds,  is  really  this  species.— €opeland,  loc.  cit. 

Rosenstock  would  reduce  this  to  a  variety  of  H.  Junghuhnii, 
but  the  distinctions  noted  in  the  preceding  quotation  may  suf- 
fice to  justify  its  specific  recognition.  While  the  wing  of  the 
rachis  of  the  two  collections  known  is  essentially  plane,  there 
is  a  slight  overfullness  of  the  lamina  of  the  segments,  alike  in 
the  two  collections,  which  gives  the  frond  the  attractive  appear- 
ance of  a  "watered"  fabric. 

Range:  Celebes;  Papua;  and,  I  believe  East  Java,  Tengger 
Mountains,  I.  Mousset,  and  distributed  by  Rosenstock,  Fil.  Javae 
Or.  n.  90,  and  by  Winkler. 

As  the  cotype  in  the  Leyden  Herbarium  is  defective,  I  have 
illustrated  the  plant  by  my  own  specimen  of  the  Papuan  collec- 
tion, Brass  H67f  U-uma  River  headwaters,  altitude  1,500  to 
2,000  m. 

100.  HYMENOPHYLLUM  SALAKENSE  Raciborski.    Plate  75. 

Hymenophyllum  salakense  Raciborski,  Pterid.  Buitenzorg  (1898)  18. 
Rhizom  kriechend,  fadenformig,  bis  0.8  m.m.  dick,  sparlich  behaart. 
Blattstiele  4-8  cm.  lang,  1  m.m.  dick,  von  der  Basis  der  Lamina  bis  zur 
Anheftungsstelle  am  Rhizom,  oder  bis  zu  einer  Entfernung  von  1  cm.  vor 
demselben  deutlieh  geflugelt,  die  Fliigel  1-2  m.m.  breit.  Lamina  dreieckig, 
von  der  breiten  Basis  gegen  die  Spitze  verschmalert,  1-15  cm.  lang,  6-11 
cm.  breit,  durchscheinend,  mit  abstehenden,  nur  wenig  nach  oben  gerich- 
teten  Segmenten,  doppelt  gefiedert  mit  gelappten  Segmenten  zweiter  Ord- 
nung.  Rhachis  breit  geflugelt,  bis  3  m.m.  breit,  manchmal  etwas  kraus, 
Die  Lacinien  linear,  2  m.m.  breit,  kahl  und  ganzrandig.  Sori  an  der  Spitze 
der  nicht  unterhalb  ihrer  Anheftung  verschmalerten  Lacinien,  Indusialklap- 
pen  rnndlich,  oder  ein  wenig  abgeflacht,  2-3  m.m.  breit  und  lang,  ganzran- 
dig, mit  flaeher  nicht  nierenformiger  Basis  sitzend. 
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Mit  H.  Junghuhnii  nachst  verwandt,  doch  scharf  verschieden,  und  durch 
Uebergange  nicht  verbunden,  von  dem  mir  unbekannten  H.  Reinwardtii 
durch  ganzrandige  Lacinien  verschieden. 

Auf  den  bemoosten  Baumstammen  am  Slid-  und  West  Abhang  des  Sa- 
lak,  in  der  mittleren  Gebirgszone. — Racibobski,  loc.  cit. 

Raciborski  collections,  presumably  cotypes,  are  in  Leyden  Herb, 
(fertile)  and  Phil.  Nat.  Herb,  (sterile)  ;  topotypes,  Bakh  v.  d. 
Brink  No.  2617,  are  in  Leyden  Herb,  and  Herb.  Univ.  Calif.  The 
former  contains  also  an  old  Herb.  Waitz  specimen  from  Mount 
Gadang.  From  Sumatra,  approximately  typical,  are  Ajoeb 
512  in  Leyden  Herb.,  and  Yates  5680  in  Herb.  Univ.  Calif. 
Christensen,  Mitt,  Inst.  Bot.  Hamburg  7  (1928)  142,  reports  it 
from  West  Borneo.  A  New  Guinea  specimen  in  Leyden  Herb, 
received  under  this  name  is  very  distinct  (H.  opacum). 

The  plant  is  smaller  than  H.  Junghuhnii,  with  broader  wings 
and  segments,  and  the  sori  on  distal  segments  which  are  not 
contracted,  so  that  they  fall  in  the  outline  of  the  frond,  while 
H.  Junghuhnii  has  the  terminal  segments  of  pinnae,  and  com- 
monly of  the  pinnules  as  well,  sterile  and  prolonged  beyond  the 
most  of  the  sori,  H.  salakense  has  more  the  appearance  of  H. 
badium.  Still,  I  consider  it  a  reduced,  local  derivative  of  H. 
Junghuhnii,  and,  in  spite  of  Raeiborskfs  statement,  would  ex- 
pect to  find  intermediate  forms ;  in  fact,  loose  fronds  with  Herb. 
Lugd.-Bat.  92U,  825-207,  I.  Bakh  van  den  Brink  No,  2609,  from 
the  type  locality,  seem  to  be  intermediate. 

101.  HTMENOPHYLLUM   BADIUM   Hooker   and   Greville.    Plate   76. 

Hymenophyllum   badium  Hooker   and   Greville,   Ic.   Fil.    (1828) 

pi.  76;  Sp.  Fil.  1:  102,  150;  Syn.  Fil.  60. 
Sphaerocionium  badium  Presl,  Eymen.    (1843)   127. 
Hymenophyllum  Cumingii  van  den  Bosch,  Synopsis   (1859)  55. 
Sphaerocionium  macrocarpum,  Presl,  Hymen.    (1843)    127,  153. 
Hymenophyllum  macrocarpum  van  den  Bosch,  Synopsis  (1859)  55. 
Hymenophyllum  latilobum  Bonaparte,  Notes  Pterid.  13  (1921)  103, 

teste  Tardieu  and  Christensen,  Bull,  du  Mus.  6   (1934)  287. 

Fronde  lanceolata  bipinnatifida,  laciniis  lineari-oblongis  obtusis  integer- 
rimis  glabris,  inferioribus  bifidis,  soris  raris  in  lacinia  inferiori,  involucris 
rotundatis. 

Hab.     In  India  Orientali.    Wallich. 

Caudex  repens,  filiformis,  gracilis,  ramosus,  intricatus,  fibroso-radicu- 
losus. 

Stipes  etiam  filiformis,  bi-triuncialis,  superne  alatus. 

Frons,  circumscriptione,  ovato-lanceolata,  4-5  pollicaris,  bipinnatifida, 
segmentis  primariis  ovato-lanceolatis,  lrxiniis  lineari-oblongis,  obtusis  vel 
emarginatis,  non  raro  inferioribus  bifidis.  Textura  frondis  ex  areolis 
parvis.     Color,  siccitate,  fuscobadius.     Costa  fusca. 


64,  1-2 


Copeland:  Hymenophylhim  145 


Involucra  rara,  praecipue  versus  apicem  frondium,  in  lacinia  inferiore  ad 
superiorem  partem  segmentorum,  solitaria,  terminalia,  rotundata,  bivalvia, 
valvis  concavis,  integerrimis. 

Sort  inclusi. 

Capsulae  paucae,  breviter  pedicellatae,  sphaerico-compressae,  columellam 
brevem  terminantes,  annulo  integro,  obliquo. 

Semina  angulata,  et  ut.  videtur,  ternatim  congesta. 

— Hooker  and  Greville,  loc.  cit. 

This  species  is  hard  to  typify  because  it  was  described  from 
a  Wallich  specimen  without  stated  origin— "probably  from  Ne- 
pal;" and  a  different  species  appeared  later  in  Wallich's  list 
under  this  name— see  Sp.  Fil.  102.  The  Leyden  Herbarium  con- 
tains two  defective  fronds  from  "Ind.  Or."  "Herb.  Hooker," 
which  are  very  probably  Wallich  collections.  In  the  Synopsis, 
the  specimen  cited  with  positive  location  is  by  Sir.  W.  Norris, 
from  the  Malay  Peninsula.  Beddome  cited  it  (as  a  variety  of 
H.  javanicum)  from  Sikkim,  Tenasserim,  and  the  Peninsula. 
Van  den  Bosch  knew  it  in  1859  (Synopsis  55),  by  publication 
only,  and  regarded  it  as  distinguished  from  his  H.  Cumingii  by 
"fronde  e  basi  obtuso  elliptica,  laciniis  primariis  previbus,  soris 
in  hisce  axillaribus  solitariis,  indusii  lobis  integerrimis,  colore 
badio,  etc."  He  must  have  received  the  specimens  already  re- 
ferred to  at  a  later  date.  These  specimens  are  sparsely  fruiting, 
and  therefore  unlike  well-developed  ones  in  shape  and  position 
of  sori.  I  suppose  that  they  came  from  as  far  south  as  Tenas- 
serim, rather  than  from  Nepal. 

The  Norris  collection  is  represented  in  the  Gray  Herbarium 
and  the  Leyden  Herbarium,  and  I  see  no  reason  to  doubt  its  iden- 
tity. The  type  collection  of  H.  Cumingii,  Cuming  112,  is  rep- 
resented in  the  Gray  Herbarium,  the  United  States  National 
Herbarium,  the  Philippine  National  Herbarium,  and  my  own 
herbarium,  by  quite  uniform  material,  which  I  consider  identical 
with  the  Norris  specimen  already  referred  to.  As  to  Cuming  112 
and  ISO,  the  type  collection  of  Sphaerocionium  macrocarpum,  the 
specimens  I  have  in  hand  certainly  represent  one  species.  Chris- 
tensen  and  Ching  have  identified  as  this  species  several  Chinese 
collections  of  the  short  form. 

Stipe  commonly  about  5  cm  long,  rarely  exceeding  10  cm, 
winged  in  the  upper  half  or  throughout,  the  wing  usually  broad, 
sometimes  even  2  mm,  plane,  or  sometimes  overfull  and  therefore 
more  or  less  crisped :  frond  6  to  10  cm  broad  at  the  base,  10  to 
25  cm  long,  varying  from  ovate-lanceolate  to  ovate  (common, 
short  form),  and  to  lanceolate  (in  both  the  Norris  specimen  and 
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Cuming  112),  obtuse,  tripinnatifid,  everywhere  rather  broadly 
winged  and  the  segments  therefore  oblong  rather  than  linear, 
the  wing  on  the  rachis  sometimes  somewhat  crisped,  apices 
rounded  or  slightly  emarginate,  distal  segments  never  very 
elongate;  cell  walls  (except  marginal)  very  thick,  straight. 

The  receptacle  is  interesting  and  characteristic  in  its  varia- 
bility. The  receptacle  is  the  end  of  an  axis,  originally  with  a 
growing  point  like  other  axes.  Elsewhere  on  the  plant,  grow- 
ing points  divide,  giving  rise  to  dichotomous,  eventually  mono- 
podia!, systems.  In  most  species,  any  forking  of  the  fertile 
axis  ends  (receptacles)  is  unknown,  and  in  no  other  is  it  com- 
mon. In  this  species  it  is  common,  but  varies  in  the  stage  at 
which  it  occurs.  If  it  is  very  late  in  development,  the  branches 
do  not  separate,  and  the  resulting  form  is  that  characteristic  of 
H.  junghuhnii,  rare  in  this  species.  If  it  occurs  a  little  earlier, 
it  results  in  two  divaricate  or  horizontal  branches  on  a  common 
sterile  base.  There  are  all  stages  between  simple,  broadly  club- 
shaped  receptacles — that  is,  no  forking — and  those  in  which  the 
dichotomy  is  below  the  sorus  and  produces  twin  sori.  If  it 
occurs  at  the  base  of  the  sorus,  there  are  two  divaricate  recep- 
tacles; this  condition  is  fairly  common.  In  all  cases  the  spo- 
rangia are  large  and  borne  on  conspicuous  pedicels. 

The  form  of  the  involucre  is  a  function  of  the  branching  of 
the  receptacle.  If  the  latter  is  simple,  the  involucre  is  approx- 
imately round ;  this  is  the  usual  form  on  sparsely  fruiting  fronds 
(for  example,  the  type).  To  inclose  divided  receptacles,  the 
involucres  are  broader.  If  there  are  two  receptacles,  the  in- 
volucre is  about  twice  as  broad  as  long,  as  described  in  Synop- 
sis Filicum.  There  are  also  rare  forms,  between  these  and  twin 
sori,  with  the  valves  deeply  emarginate  or  cleft.  Denticulate 
involucres,  as  described  in  the  Synopsis,  I  cannot  find:  the 
margin  is  usually  entire ;  otherwise,  slightly  irregular.  Below 
the  involucre,  the  lamina  is  usually  but  not  always  contracted. 
In  full  fruit,  sori  are  produced  on  all  or  all  but  the  distal  seg- 
ments, on  both  sides  of  the  pinnae. 

Specimens:  China,  Yunnan,  Henry  11545  (H.  dilatatum 
var.  amplum  Christ),  Hancock  218;  Kweichow,  Tsiang  6444, 
7568;  Kwangsi,  Ching  5752,  5 881,  6271,  6975,  7086;  Kwangtung, 
Matthew  45,  Merrill  10171, 11099,  Levine  574, 1469,  Levine  and 
McClure  9681;  Canton  C.  C.  12410,  det.  C.  Chr.,  veins  conspic- 
uous, 14128;  Fukien,  Dunn  (Hong  Kong  No.  8911),  Dalziel. 
Japan,  Faurie  4689,  and  without  name  of  collector  in  Gray  Herb, 
and  U.  S.  Nat.  Herb.    Formosa,  Faurie,  805,  628,  and,  det.  Ro~ 
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senstock,  U,  sterile,  285.  Indo-China,  Colani  580,  Petelot  3325, 
3905,  4061.  PENANG,  Haniff  15106.  PENINSULA,  Kew  distribu- 
tion 105,  N orris.  Philippines,  Cuming  112  (type  coll.  of  H. 
Cumingii)  v.  d.  B.,  130  (type  coll.  of  Sphaerocionium  macrocar- 
pum)  ;  Bur.  Sci.  1804,  3845,  4234,  8383,  13531,  15062,  15263, 
17525,  20597,  22072,  23548,  33923,  37588,  38531,  38797,  39138, 
41908,  48570,  48653,  48654,  77197,  80347;  Loher  1197,  13492; 
Matthews;  Merrill  6079,  6081;  Clemens  1081;  thus  ranging  from 
northern  Luzon  to  Mindanao,  mostly  along  the  eastern  side  of 
the  Archipelago. 

There  are  a  considerable  number  of  other  Philippine  collec- 
tions, which  have  been  distributed  as  H.  Junghuhnii  but  which 
I  now  feel  sure  are  H.  badium.  The  large,  very  broad  involucres 
of  the  two  species  may  be  exactly  alike ;  and  so  may  the  recepta- 
cles as  regards  their  dilation  and  pedicels,  but  the  widened  head 
is  on  a  longer  stalk  in  well-developed  H.  Junghuhnii,  and  there- 
fore stands  higher  in  the  sorus.  The  latter  species  is  usually 
a  larger,  handsomer  fern,  a  clear,  deep  green  in  color,  likely 
to  have  a  narrower,  and  never  a  crisped  wing  on  the  rachis,  and 
with  contracted  fertile  segments,  the  sorus  therefore  often  ap- 
pearing stalked. 

Luzon  specimens  which  have  been  called  H.  Junghuhnii  are 
Bur.  Sci.  7190,  8383,  13531;  Copeland  1921,  and  P.  P.  E.  66: 
Vanoverbergh  869;  Topping  1160.  All  of  these  are  better  re- 
ferred to  H.  badium;  they  are  brownish,  several  have  somewhat 
crisped  wings,  and  they  agree  better  with  it  in  form.  I  refer 
here  also  Bur.  Sci.  31914  Santos,  although  the  narrow  wing  and 
the  correlated  very  narrow  fertile  lacinise  give  it  a  very  distinct 
appearance. 

Celebes:  Bilnnemeyer  12079. 

Reported  from  Mount  Kinabalu,  Borneo,  by  Christensen, 
Gardens'  Bull.  S.  S.  7  (1934)  214,  on  the  strength  of  a  sterile 
specimen,  Clemens  27315.  Clemens  20412,  from  Sarawak,  also 
all  but  sterile,  is  probably  this  species.  Brooks  158,  Mount  Pen- 
rissen,  Sarawak,  with  many  sori,  all  immature,  seems  also  to 
be  H.  badium  rather  than  H.  salakense  (unlike  both  in  having 
pitted  walls),  with  the  stature  of  the  latter  but  a  slightly  wavy 
wing.  It  may  be  that  H.  badium  shades  into  H.  salakense  in 
Borneo ;  and  it  may  still  be  expedient  to  recognize  both  of  them 
as  species. 

A  specimen  from  Riouw  distributed  as  H.  formosum,  Biln- 
nemeyer 5927,  seems  more  like  H.  badium,  but  is  intermediate 
in  character  as  well  as  geographically.     Brause,  Engler's  Jahrb. 
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56  (1920)  41,  credits  H.  macrocarpum  to  Papua.  It  will  be 
observed  that  I  have  seen  no  later  specimen  from  the  Himalayas, 
the  supposed  source  of  the  type. 

At  this  point  must  be  considered  the  plants  for  which  van 
den  Bosch  prepared,  but  did  not  publish,  the  description  of  a 
species  to  be  called  "polyanymos."  The  material  was  H.  dila- 
tatum  8  Blume,  and  Cuming  220,  which  was  H.  sanguinolentum 
J.  Sm.  non  Sw.,  and  H.  crispatum  y,  majus  Hooker,  Sp.  Fil. 
1:105.  Van  den  Bosch  stipulated  that  it  was  Cuming  220  in 
Herb.  Hooker  nee  alibi,  but  the  specimen  in  the  Phil.  Nat.  Herb, 
is  exactly  the  same.  What  purports  to  be  the  Blume  specimen 
in  Herb.  Lugd.-Bat.  908,  281-788  bears  two  separate  fronds. 
The  one  on  the  left  is  sterile,  and  may  be  H.  imhricatum.  The 
one  on  the  right  is  fertile,  and  must  have  been  the  source  of 
van  den  Bosch's  unpublished  figure,  showing  a  deeply  divided 
receptacle.  I  feel  sure  that  an  accident  in  the  Leyden  Herba- 
rium is  responsible  for  the  presence  of  this  frond  on  the  Blume 
sheet.  The  pitting  of  the  walls  is  characteristic,  unlike  any 
known  in  Java,  but  identical  with  that  of  our  specimen  of  Cu- 
ming 220,  which  it  surely  is. 

This  collection  has  the  unstable,  often  more  or  less  forked, 
receptacle  of  H.  badium,  but  the  walls  are  too  characteristically 
different  to  permit  identification  with  that  species. 

For  further  reference  to  this  plant,  sees  H.  opacum. 

102.  HYMENOPHYLLUM   CRISPATUM   Wallich.    Plate   77. 

Hymenophyllum  crispatum  Wallich,  List  (1828)  No.  169,  nomen; 

Hooker  and  Greville,  Ic.  Fil.  (1828)  pi  77;  Hooker,  Spec.  Fil. 

1 :  105 ;  Beddome,  Ferns  S.  India,  pi  207, 
H.  javanicum  resp.  H.  australe  auct.  plur. 

Erect,  fronds  ovato-acuminate  tripinnatifid,  the  segments  linear  obtuse 
generally  plane  sometimes  waved  entire,  involucres  terminal  sometimes  on 
lateral  segments  copious  ovate  sessile  free  entire  2-valved  to  the  very  base 
the  valves  convex,  receptacles  wholly  included,  stipes  with  broad  crisped 
wings  almost  to  the  base,  wing  of  the  rachis  also  crisped. 

— Hooker,  Spec.  Fil. 

Stipe  3  to  5  cm  long,  winged  almost  to  the  base  with  a  broad, 
crisped  wing;  frond  6  to  12  cm  long,  ovate  or  narrowly  so,  olive 
or  brownish  green,  rachis  winged,  the  wing  more  or  less  crisped, 
a  slight  overfullness  usually  extending  to  the  lacinise,  which  are 
wavy,  bent,  or  straight,  0.6  to  1.2  mm  wide,  up  to  5  mm  long; 
walls  uniformly  thin  and  straight;  sori  on  axillary  or  lateral 
contracted  segments,  involucre  1  to  6  mm  wide,  ovate  to  orbic- 
ular, cleft  to  the  base,  lips  entire  or  erose,  receptacle  with  short, 
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columnar  sterile  base,  and  dilated  head  with  evident  or  promi- 
nent sporangiophores. 

Common  in  the  Himalayas  from  Nepal  east;  thence  south  to 
Ceylon  and  the  Peninsula,  where  it  overlaps  the  area  of  H. 
javanicum  (from  all  of  India  it  is  useless  to  cite  specimens  be- 
cause so  few  bear  collector's  numbers).  China,  Hancock  161 
(mixed  with  H.  badium  in  U.  S.  Nat.  Herb.),  Henry  10098, 
Rock  7335.  LUZON,  Bur.  Sci.  4556,  5U3,  5807,  8511,  31914, 
Topping  1115,  F.  B.  5053,  Merrill  7663,  Philip.  Plants  950. 

The  near  affinity  of  H.  crispatum  is  not  to  H.  javanicum, 
with  which  it  has  been  confused,  but  to  H.  badium.  When  Bed- 
dome,  Ferns  Brit.  India  and  Ceylon  33 — not  in  his  earlier 
works — reduced  H.  badium  to  a  variety  of  H.  javanicum,  it  was 
because  he  had  already  made  the  less  reasonable  mistake  of 
merging  H.  crispatum  in  that  species.  Compared  with  H.  ba- 
dium, H.  crispatum  is  smaller,  more  crisped,  and  with  narrower 
wing,  segments,  and  sori. 

102a.  HYMENOPHYLLUM  PLEIOCARPUM  v.  A.  Tan  Rosenburgh.    Plate  78. 

Hymenophyllum  pleiocarpum  v.   A.   VAN   Rosenburgh,   Bull.   Jard. 
Buit.  Ill  5    (1922)    208. 

Of  this  plant  I  have  authentic  specimens,  Biinnemeyer  9142, 
9245,  and  9313;  also  Bartlett  6542;  all  from  Sumatra.  The 
wing  of  the  rachis  is  only  moderately  crisped,  and  the  lips  of 
the  involucre  are  subentire.  These  distinctions  from  H.  cris- 
patum seem  too  weak  to  justify  specific  distinction.  Also,  if  it 
be  held  distinct,  some  of  the  Luzon  specimens  will  seem  to  rep- 
resent it,  while  others  will  seem  to  be  H.  crispatum;  but  they 
are  surely  all  one  species.  Therefore,  it  seems  best  to  regard 
H.  pleiocarpum  as  a  form  of  H.  crispatum,  perhaps  established 
in  Sumatra,  but  present  and  not  established  in  Luzon. 

103.  HYMENOPHYLLUM  CRISPATO-ALATUM  Hayata.    Plate  79. 

Hymenophyllum  crispato-alatUm  Hayata,  Ic.  PL  Formosa  5  (1915) 

256. 
Hymenophyllum  javanicum  Nakai,  Bot.  Mag.  Tokyo  40  (1926)  244, 

non  Sprengel. 

Rhizoma  repens.  Stipes  6-10  cm.  longus  a  basi  usque  ad  medium  teres 
a  medio  sursum  alatus  cum  alis  2  mm.  latus,  alis  §  mm.  latis,  glaber. 
Frons  ovato-lanceolata  vel  lanceolata  14-22  cm.  longa  31-6  cm.  lata  apice 
acuminata  basi  in  ambitu  truncata  bipinnatifida,  segmentis  I.  mediis  vel 
inferioribus  longissimis,  infimis  brevioribus  superioribus  gradatim  bre- 
vioribus  minoribus,  mediis  oblongis  3  cm.  longis  li  cm.  latis  apice  ob- 
tusis  basi  latissimis  latere  superior e  truncatis  latere  inferiore  cuneatis, 
segmentis  II.  infimis  mediis  obovato-cuneatis   apice  obtusissimis  basi   cu- 
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neatis  8-9  mm.  Iongis  5  mm.  latis  pinnatis,  lobis  linearibus  apice  obtusis 
3-4  mm.  Iongis  1  mm.  latis;  textura  tenuissime  membranacea  glabra  se- 
mihyalina;  rhachis  alata,  cum  alis  2  mm.  lata,  alis  §  mm.  latis  valde  un- 
dulato-crispatis;  rhachis  segmentorum  I.  alata  cum  alis  2  mm.  lata,  alis 
partibus  inferioribus  undulato-crispis ;  segmentis  inferioribus  I.  a  se  circ. 
11-2  cm.  remotis,  segmentis  inferioribus  II.  I.  vel  II.  siti  breve  stipitati, 
stipitibus  apice  constrictis;  involucrum  perfecte  bivalvatum  oblongo-rotan- 
datum  margine  denticulatum. 

Hymenophyllum  javanicum  Hayata  Ic.  PL  Formos.  IV.  p.  141,  fig.  81, 
(non  Spreng.). 

Hab.  Mt.  Arisan,  leg.  B.  Hayata  et  S.  Sasaki;  inter  Heishana  et  Ni- 
mandaira,  leg.  B.  Hayata  et  Takeo  Ito,  Mart.  1914. 

Differs  from  Hymenophyllum  javanicum  Spreng.  by  the  much  narrower 
and  longer  fronds  with  sori  usually  situated  at  the  basal  portions  of  the 
pinnae.  Somewhat  allied  to  H.  crispatum  (Hk.  et  Grif.  t.  77)  by  the 
crispate  wings  of  the  stipes;  but  widely  different  from  it  by  the  lanceolate 
fronds  with  truncate  valves  of  the  involucres. — Hayata,  loc.  cit. 

Known  from  Mount  Arisan  only,  whence  I  have  it  as  Faurie 
627. 

It  is  like  enough  to  H.  crispatum  in  gross  aspect  to  pass  easily 
as  that  species,  and  it  is  only  because  its  internal  walls  are 
considerably  thickened  and  closely  crenate-toothed  that  I  ab- 
stain from  reducing  it. 

104.  HYMENOPHYLLUM  FLEXILE  Makino.     Plate  80. 

Hymenophyllum  flexile  Makino,  Bot.  Mag.  Tokyo  13    (1899)   45. 

Rhizome  wiry,  wide-creeping  laxly  branched,  darkish-brown,  nearly 
naked,  rooting.  Stipes  loosely  placed  on  the  rhizome,  slenderly  elongate, 
wiry,  hard,  naked  but  margined  with  narrowly  crispate  wings  on  both 
sides  except  the  lower  portion,  shorter  than  the  frond,  2-9  cm  in  length. 
Frond  lanceolate,  or  broadly  lanceolate,  sometimes  ovate-lanceolate,  shortly 
subacuminate,  8-25  cm  long,  3-5 i  cm  broad,  tripinnatifid  or  subquadri- 
pinnatifid,  thin,  flexible,  naked,  but  thinly  and  very  minutely  scaly  on  the 
rachis  and  nerves  beneath,  darkish  ferruginous-brown  when  dry;  pinnae 
usually  erect-patent,  10-14  on  each  side,  moderately  closed,  or  laxly  dis- 
tant in  the  superior  and  inferior,  narrowly  triangular-rhomboidal,  or 
sometimes  rhomboidal-deltoid,  often  somewhat  falcate,  broadly  cuneate  at 
the  base,  very  shortly  petioled  or  nearly  sessile,  divided  down  nearly  to 
the  rachis  into  few  or  several  pinnules  on  each  side,  lowest  ones  de- 
creasing in  size,  largest  ones  about  5  cm  long,  nearly  2  cm  broad;  pin- 
nules cuneate-ovate,  deeply  divided  into  few  simple  or  bifurcate  segments 
in  the  lower  ones,  but  upper  ones  only  bifurcate  or  simple;  ultimate  seg- 
ments narrowly  oblong,  entire,  obtuse  or  retuse  at  the  apex,  1J-2  mm 
broad;  main  rachis  slender,  crispato- winged  throughout,  each  lateral  wing 
1  to  II  mm  in  width.  Sori  rather  copious,  laxly  disposed  except  the 
apical  and  lower  portions  of  frond,  1  to  15  to  a  pinna,  terminating  the 
inner  lower  segments  of  the  pinnules,  rounded  or  broadly  rounded,  rounded 
at  the  base,  11-21  mm  each  way;  involucre  divided  down  to  very  base, 
naked;   valves   orbicular,   sometimes   truncate  in   front,   erose-dentate   on 
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front  margin;  sporangia  numerous,  clustered  in  capitate  manner  on  the 
top  of  a  short  receptacular  column,  included,  very  shortly  pedicellate,  with 
incomplete  ring. 

Nom.  Jap.  O-kokeshinobu. 

Hab.  Prov.  Kii;  Mt.  Nachiyama  (Z.  Matsumura!  herb.  Sc.  Coll.  Imp. 
Univ.  Tokyo,  July  25,  1883;  M.  Miyoshii!  herb.  1.  c.  Aug.  18,  1887) ;  Prov. 
Tosa:  Near  Mt.  Tebako-yama  (T.  Makino!  Aug.  1885),  Mt.  Honokawa- 
yama  (T.  Makino!  Aug.  10,  1887),  Mt.  Kurotaki-yama  (T.  Makino!  Nov. 
1892). — Makino,  loc.  cit. 

Makino's  description  is  good,  although  the  axes  are  really  not 
scaly,  and  the  involucres  are  divided  down  to  a  very  broad  base; 
the  valves  are  rounded  or  truncate,  and  vary  from  entire  to 
rather  deeply  erose.  The  cell  walls  are  thin  and  uniform.  The 
head  of  the  receptacle  is  much  enlarged  and  moderately  di- 
lated, with  the  sporangia  on  long  branches  (sporangiophores, 
not  stalks). 

The  species  is  closely  related  to  H.  badium,  from  which  it 
is  conveniently  distinguished  by  the  position  of  the  sori,  ter- 
minating many  of  the  proximal  segments  of  the  medial  part  of 
the  frond,  but  wanting  near  the  apices  of  the  frond  and  of  the 
pinnae. 

Known  only  from  Japan. 

Represented  in  my  herbarium  by  Faurie  2912,  det.  by  Makino, 
ipse  from  Mount  Kupisan,  Kiushu;  in  the  Phil.  Nat.  Herb,  by 
Tagawa  242,  topotypic,  from  Mount  Nachi,  Kii  Province.  Our 
illustrations  are  from  the  latter. 

105.  HYMENOPHYLLUM  OPACUM  Copeland  sp.  nor.    Plate  81. 

H.  gregis  H.  badii  lamina  opaca  et  parietibus  undulato-vittatis 
distinctum,  rhizomate  lignoso,  1.6  mm  crasso,  radices  multas  pi- 
losas  emittente,  ipso  glabro;  stipite  5  ad  8  cm  alto,  1  mm  crasso, 
recto,  fere  ad  basin  alato;  fronde  ovata,  ca.  15  cm  alta,  8  ad  12 
cm  lata,  subcoriacea,  opaca,  axibus  conspicue  alatis  ala  subundu- 
lata;  pinnis  erecto-patentibus,  basi  obliquis,  sterilibus  apice  acu~ 
tis,  majoribus  bipinnatifidis  v.  rarissime  subtripinnatifidis,  seg- 
mentis  brevibus  ca.  1.5  mm  latis,  plerisque  emarginatis;  soris 
in  parte  superiore  frondis  segmenta  fere  omnia  terminantibus, 
involucro  orbiculare,  ad  basin  fisso  valvis  aut  integris  aut  un- 
dulatis,  receptaculi  basi  columnare  sterile,  capite  valde  et  ir- 
regulariter  dilatato,  sporangiophoris  conspicuis  ubique  obsito; 
parietibus  inter  cellulas  laminae  conspicue  undulato-vittatis, 
marginalibus  solummodo  subundulatis. 

Nova  Guinea,  Mount  Nassau,  altitude  1,500  m,  Docters  v. 
Leeuwen  10946,  October,  1926;  Herb.  Lugd.-Bat  982.84-260, 
sub  H.  salakense  distrib. 
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The  color,  opacity,  and  shallowly  dissected  pinnules  with  con- 
tiguous segments,  combine  to  produce  an  appearance  suggestive 
of  Trichomanes  obscurum. 

The  pitting  of  the-  walls  is  not  quite  unique  in  this  group, 
being  like  that  of  Cuming  220,  which  I  discuss  and  illustrate 
under  H.  badium.  Possibly  that  and  the  species  here  de- 
scribed are  the  same,  but  I  cannot  pass  on  this  with  the  limited 
material.  The  Philippine  specimen  is  lighter,  narrower,  and 
less  divided;  in  a  near  relative  of  H.  badium  I  do  not  regard 
the  apparent  difference  in  the  receptacles  as  diagnostic. 

106.  HYMENOPHYLLUM  WRIGHTII  van  den  Bosch.     Plate  82. 

Hymenophyllum   Wrightii  van  den  Bosch,   Synopsis    (1859)    51; 

Nakai,  Bot.  Mag.  Tokyo  40  (1926)  247. 
Hymenophyllum  oligosorum  Makino,  Bot.  Mag.  Tokyo  13    (1899) 

44;  Nakai,  Bot.  Mag.  Tokyo  40  (1926)  247. 
Hymenophyllum  coreanum  Nakai,  Bot.  Mag.  Tokyo  40  (1926)  247. 

Fronde  late  oblonga  pinnatifida,  laciniis  patulis  contiguis  1-2  dichotomis 
dimidiatis  (?),  lacinulis  latiuseulis  abbreviatis,  cellulis  opacis  firmis  rubro- 
fuscis  magnis  (imo  maximis)  elongato-hexaedris  acutangulis  globulosis, 
globulis  inaequalibus  confertissimis  diffusis,  parietibus  hyalinis  tenuibus 
rectis,  cellularum  marginalium  minute  et  obtuse  crenulatis,  soris  in  laciniis 
axillaribus  reflexis  lacinula  latioribus  e  basi  conica  immersa  bilobis,  lobis 
semicircularibus  integris,  receptaculo  brevi.  Rhizoma  horizontale  ramosum 
setaceum  paleis  piliformibus  elongatis  crispulis  parce  tomentosum;  stipes 
mediotenus  ala  rhacheos  descendente  anguste  marginatus  vix  ultra  7  mi- 
llim.  longus,  frons  16  millim.  longa,  10  millim.  lata  opaca  firmiuscula  ru- 
bro-fuscidula. 

Hab.  Japonia!   (Hakodadi),  Wright. — Makino. 

I  miss  the  type  in  Herb.  Lugd.-Bat.,  but  the  type  collection  is  in 
U.  S.  Nat.  Herb,  and  Gray  Herb,  and  is  as  described. 

This  is  a  dwarf  form  of  H.  polyanthos,  from  which  it  differs 
solely  in  size  and  in  features  necessarily  correlated  with  loss 
of  size — simplicity  of  frond.  It  varies  like  H.  polyanthos  in 
shape  of  involucre  and  immersion  of  the  base.  Like  dwarfs  in 
general,  it  is  very  inconstant  in  shape  of  frond.  The  structure 
is  exactly  that  of  H.  polyanthos;  ingrowths  from  the  marginal 
wall  are  often  present  in  the  sinuses.  I  illustrate  it  by  a  frond 
from  the  type  collection,  and  two  fronds  on  the  same  rhizome  of 
Taquet  S635.  The  latter  are  of  the  size  most  usual  in  collections 
bearing  this  name.  I  suspect  that  it  will  be  possible  to  find  in 
Japan  every  stage  between  these  and  those  recognized  as  H. 
polyanthos  (as  H.  blumeanum  or  H.  integrum  of  Nakai). 

Of  H.  oligosorum  Nakai  cites  four  collections,  all  from  the 
one  type  locality.     I  have  two,  Flora  Japonica  s.  n.f  June,  1908, 
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and  Flora  Japonica  3,  1914,  which,  having  no  collector's  name, 
may  or  may  not  be  the  same  cited  by  Nakai;  both  are  without 
fruit.  Faurie  U6U3  is  also  received  with  this  name.  In  his  key, 
page  243,  Nakai  distinguishes  H.  oligosorum  with  "Rachis  late 
alata.  Frons  infra  ciliata.  Lobi  frondis  circ.  1  mm.  lati  obtusi," 
from  H.  Wrightii  with  "Rachis  anguste  alata.  Frons  infra  gla- 
berrima.  Lobi  frondis  haud  1  mm  lati  retusi."  I  find  hairs 
on  young  enough  fronds  of  H.  Wrightii  and  none  on  old  fronds 
of  topotypic  H.  oligosorum.  The  other  distinctions  are  relative, 
and  I  do  not  find  them  nearly  great  enough  to  sanction  specific 
distinction. 

The  key  distinction  between  H.  Wrightii  and  H.  coreanum  is 
size,  the  latter  being  more  minute ;  therewith  it  is  less  dissected. 
But  the  type  collection  of  H.  Wrightii  would,  by  Nakai's  criteria, 
better  represent  H.  coreanum. 

JAPAN,  Wright,  Faurie  185, 186,  9U,  2624,  46U,  5259,  Rosen- 
burg  lb,  Hayakawa  688,  Sakurai  b,  Ishida.  Quelpaert,  Taquet 
8635.  Specimens  bearing  this  name  by  Iishiba  are  Trichomanes 
parvulum. 

107.  HYMENOPHYLLUM  EXSERTUM  Wallich.    Plate  83. 

Hymenophyllum  exsertum  Wallich,  Cat.  No.  171 ;  Hooker,  Sp.  Fil. 

1   (1844)  109,  pi  38 A;  Beddome,  Ferns  S.  India,  pi  9,  Ferns  Brit. 

India  &  Malaya  pi  16;  Christensen,  Cont.  U.   S.  Nat.  Herb. 

26  (1931)  330,  pi  M. 
Hymenophyllum  Gardneri  van  den  Bosch,  Synopsis   (1859)   77. 
Hymenophyllum  Delavayi  Christ,  Bull.  Soc.  Bot.  France  52,  M6m. 

1  (1905)  11,  teste  Christensen. 

Hymenophyllum  exsertum,  Wall.;  flexile  pendent,  fronds  oblong  elongate 
acuminate  pinnated,  pinnae  rather  distant  lanceolate  acuminate  decurrent 
especially  the  upper  ones  pinnatifid  but  not  deeply,  segments  short  linear- 
oblong  obtuse  entire  simple  or  bifid,  involucres  on  the  upper  side  of  the 
pinnae  solitary  or  2-3  sessile  or  terminating  short  segments  ovate  2-valved 
almost  to  the  base  compressed,  the  valves  eroso-serrate  or  nearly  entire, 
rachis  stipes  and  costa  more  or  less  crinite  with  long  scattered  rufous 
hairs.  (Tab.  XXXVIII.  A.)— Wall  Cat.  n.  171.  H.  densum,  Wall  Cat. 
n.  170. 

Hab.  Nepal,  Wallich. — A  well-marked  species.  The  pinnae  are  decur- 
rent, broad  and  not  deeply  pinnatifid. — Hooker,  loc.  cit. 

On  the  specimens  in  hand,  ex  Herb.  Musei  Brit.,  the  Wallich 
names  reverse  those  cited  by  Hooker,  170  being  H.  exsertum  and 
171  H.  densum,  which  agrees  with  Wallich's  "published"  List; 
H.  densum  was  never  properly  published. 

Very  variable  in  size,  the  largest  and  finest  specimens  coming 
/     from  the  Khasia  Hills,  Mann,  more  than  10  cm  long  and  up 
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to  4.5  cm  wide,  and  symmetrical,  bipinnatifid  with  forked  seg- 
ments; smaller  fronds  with  pinnae  varying  in  length  are  com- 
moner elsewhere,  and  dwarfs  seem  not  to  be  rare.  Rhizome  and 
stipe  filiform,  deciduously  hairy;  rachis  winged  throughout,  or 
marginate  or  terete  at  the  base,  everywhere  hairy  on  the  nether 
side,  the  hairs  0.5  mm  long  but  fragile  and  eventually  deci- 
duous, smaller  hairs  extending  along  the  axes  to  the  costee ;  pinnse 
remote  or  imbricate,  lanceolate  or  ovate,  the  main  veins  wavy 
so  that  the  branches  are  divaricate,  but  the  costse  of  forked 
segments  branching  at  an  acute  angle,  pinnse  pinnatifid  to  a 
broad  wing  or  undivided  middle  portion,  segments  often  nar- 
rowed to  the  apex;  cell  walls  thin,  slightly  wavy  and  eventually 
slightly,  irregularly,  thickened ;  sori  acroscopic,  axillary  on  short 
or  obsolete  segments,  the  base  of  the  involucre  immersed,  the  lips 
irregular  or  inciso-crenate,  rarely  subentire,  receptacle  slender, 
included. 

Throughout  India,  Himalayan  region,  Wallich  170,  171, 
Hooker  and  Thompson,  Duthie  S656,  Clarke  36481,  43914,  Mann, 
Levinge,  Anderson  1421,  Strachey  and  Winterbottom;  Peninsu- 
lar India,  Griffith,  Gamble  18302,  Noyes,  Sauliere.  Ceylon, 
Thwaites  1390.  YUNNAN,  Rock  7216.  SlAM,  Rock  1757,  1517 
(involucre  very  variable).  Eryl  Smith  1403  from  Hainan  may 
be  this  species. 

Specimens  bearing  this  name  from  Sumatra  and  the  Malay 
Peninsula,  and  most  of  those  from  Ceylon,  are  H.  edentulum 
(H.  macro glossum) ,  with  peculiarly  thickened  walls  and  different 
involucre,  and  more  glabrescent. 

108.  HYMENOPHYLLUM  FLEXUOSUM  A.  Cunn.    Plate  84. 

Hymenophyllum  flexuosum  A.  Cunn.,  Hook.  Comp.  Bot.  Mag.  2 
(1836)  369;  Sp.  Fil.  1:105;  Giesenhagen,  Flora  (1890)  pi.  16, 
fig.  15. 

Hymenophyllum  javanicum  part.,  Hooker  and  Baker,  Syn.  Fil.  60, 
non  Sprengel. 

Hymenophyllum  australe  part.,  auct.  mult.,  non  Willd. 

Fronde  ovata  subacuminata  tripinnatifida  glabra,  laciniis  linearibus  re- 
tusis  apice  nunc  emarginatis,  marginibus  integerrimis  undulatis,  involucris 
orbicularis  compressis  solitariis  geminisve,  ore  bilabiato  integro  vel  emar- 
ginato,  rachi  stipiteque  superiore  alatis,  alis  undulatis  flexuosis. 

New  Zealand  (Northern  Island).  In  humid  forests,  on  decayed  timber, 
Wangoroa. — 1834,  R.  Cunningham. 

Obs.  This  species  differs  from  the  preceding  [H.  tortuosum],  its  close 
ally,  in  the  mouth  of  the  involucre  being  wide,  the  lips  almost  altogether 
entire;  and  in  the  segments  of  the  frond  having  no  denticulations  on 
their  waved  margins,  which  are  obvious  in  that  species.  It  comes  also 
near  to  Trichomanes  crispatum  (Hook.  t.  70) ;  but  that  species  is  readily 
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distinguishable  by  the  alated  segments  of  its  frond,  not  being  at  all  un- 
dulated, and  by  the  involucre  being  uniformly  solitary,  and  of  a  more 
oval  form. — Cunningham,  loc.  cit. 

Rhizome  branching  and  intricate,  short-hairy  when  young, 
presently  scurfy,  finally  glabrescent,  woody,  0.8  mm  thick;  stipes 
up  to  a  decimeter  long,  winged  except  at  the  base,  wing  widest 
at  the  top,  4  mm  overall,  the  margin  overfull  and  crisped; 
frond  ovate  or  deltoid,  up  to  18  cm  long,  most  ample  forms 
quadripinnatifid  and  then  the  lowest  segments  forked,  rachises 
winged  like  the  stipe,  the  wing  narrowing  from  the  base  up- 
ward, segments  variable,  commonly  0.6  mm  wide,  3  to  5  mm 
long,  entire;  sinuses  rounded  and  usually  overfull;  cell  walls 
all  thin,  the  internal  ones  wavy  next  to  the  surface;  sori  on 
short,  usually  lateral,  lacinise,  involucre  orbicular  or  narrower 
or  broader,  cleft  to  the  broad  base,  the  lip  usually  entire ;  recep- 
tacle with  a  large  almost  sessile  head,  wide  and  variable  in 
width,  with  short  sporangiophores,  sporangia  small.  As  in  H. 
badium,  twin  sori  are  frequent,  and  forking  of  the  axis  at  or 
above  the  base  of  the  sorus  results  (rarely)  in  twin  receptacles, 
or  (often)  in  much  dilated  receptacles. 

This  is  the  New  Zealand  representative  of  the  group  of  H. 
badium,  not  at  all  that  of  H.  javanicum  with  which  it  has  been 
confused  strangely.  It  is  recognizable  at  sight  by  the  wide  wing 
of  the  upper  part  of  the  stipe,  with  crisped  margin  but  flat  along 
the  axis. 

Endemic  in  New  Zealand,  apparently  common  in  both  islands. 
The  best  collection  is  by  Setchell,  five  sheets  in  Herb.  Univ. 
Calif.  Others  seen  are:  Cunningham,  Herb.  Lugd.-Bat.  908, 
280-362,  probably  the  type  collection,  small  and  immature; 
Hooker,  Brackenridge,  Kirk  855,  568,  Ranfft,  Thompson,  Bell, 
Holloway. 

108a.  HYMENOPHYLLUM  POLYCHILUM  Colenso. 

Hymenophyllum  polychilum  Colenso,  Trans.  New  Zealand  Inst.  24 
(1891)  395. 
Plant  terrestrial;  rhizome  subterranean,  shortly  creeping,  naked,  its 
rootlets  very  hairy;  hairs  dark-red,  patent,  often  terminating  in  a  min- 
ute round  glandular-like  ball.  Frond  membranous,  8  in.-ll  in.  high 
(stipe  included),  3i  in.-4  in.  broad  at  base,  deltoid-acuminate,  3-pinna- 
tifid,  leafy,  dark-green,  suberect,  slightly  decurved;  stipe  (4  in.-5  in.) 
terete,  glabrous,  shining,  rigid,  more  or  less  flexuous,  dark-brown.  Rha- 
chis  and  subbrachises  winged  throughout,  pinnae  close  overlapping,  their 
tips  often  elongated,  simple  and  forked  at  apices,  the  lower  ones  de- 
curved;  sometimes  the  second  pair  from  base  are  the  longest,  the  lowest 
pair  opposite  with  their  large  basal  segments  meeting  over  rhachis,  pre- 
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sen  ting  a  semicrisp  appearance;  segments  broad,  laciniate;  lobes  narrow- 
linear,  entire,  obtuse.  Involucres  on  all  pinnae,  but  mostly  very  numerous 
on  upper  two-thirds  of  frond,  marginal  on  all  sides  and  tips  of  segments 
and  lobes,  very  large,  wider  than  lobe,  oblate,  hemispherical  and  oblong, 
2-4-fid  to  base,  open,  spreading,  sometimes  2-3  together;  lips  entire,  trun- 
cate, broad,  sometimes  once  notched;  here  and  there  two  clusters  of  sori  are 
together  within  one  involucre.  Sori  prominent,  much  exposed;  capsules 
large,  striking,  each  with  a  bright-red  shining  elastic  ring. 

Hab~  Dry  shaded  woods  south  of  Dannevirke,  County  of  Waipawa; 
1890-91:   W.  C— -Colenso,  loc.  cit. 

Not  seen ;  probably  near  H.  flexuosum,  although  Colenso  com- 
pares its  rather  with  H.  demissum,  and  Cheeseman  has  reduced 
it  to  the  latter  species. 

109.  HYMENOPHYLLUM  PULCHERRIMUM  Colenso. 

Hymenophyllum  pucherrimum  Colenso,  Tasm.  Journ.  Nat.  Sci. 
2  (1844)  185;  Hooker,  Sp.  Fil.  1  (1844)  103,  pi  87 A,  Hollo- 
way,  Trans.  N.  Z.  Inst.  54   (1923)  pi  61, 

Plant,  climbing,  fronds  numerous,  sub-erect,  spreading,  pendulous,  gla- 
brous, very  membranaceous,  epiphytical.  Frond,  rhombic-lanceolate,  lax, 
margined,  tripinate;  grass-green.  Pinnules;  primaries,  rhombic-ovate, 
sub-acute,  petiolate,  alternate,  remote,  unequal:  secondaries ,  triangular- 
or  trapezio-ovate,  retuse,  petiolate,  alternate:  tertiaries,  trapeziform,  cu- 
neate,  and  pinnatifid:  segments,  entire,  linear,  bifid,  emarginate  and  re- 
tuse. Involucre,  small,  globose,  sub-pedicelled,  solitary,  sub-terminal  in 
sinuses  of  tertiary  pinnules  and  segments,  numerous,  scattered:  Valves, 
large,  and  entire.  Rachis,  winged,  8-11  inches;  margin  entire.  Stipe, 
semi-terete,  flattish,  somewhat  fleshy,  brittle,  winged  to  caudex,  glabrous, 
densely  fimbriated   at  base;   margin   entire.     Caudex,   creeping. 

Hab.  On  reclining  and  prostrate  trees,  humid  woods,  shores  of  Waikare 
Lake;   December,   1841. 

Obs.  This  fine  and  very  beautiful  species  becomes  circinnate  as  it  gets 
old.  In  affinity  it  somewhat  approaches  H.  flexuosum,  R.  Cunn.;  from 
which,  however,  it  may  at  first  sight  be  discriminated,  by  its  being  tri- 
pinnate,  and  by  its  winged  stipe  and  rachis  being  destitute  of  undulations, 
&  c. — Colenso,  loc.  cit. 

Hooker's  publication,  with  an  inaccurate  reference  to  Colen- 
so's,  was  made  in  the  same  year. 

Rhizome  the  stoutest  in  the  genus,  1  to  2  mm  thick,  densely 
beset  with  acicular  reddish-brown  hairs  suggesting  those  of  ty- 
pical Dennstaedtiid  ferns,  stipe  also  stout,  5  to  10  cm  long,  nar- 
rowly winged  to  the  base,  the  wing  plane;  frond  20  cm  long,  or 
up  to  45  cm,  and  then  very  lax,  ovate  or  narrowly  ovate,  qua- 
dripinnatifid,  the  minor  axes  and  segments  straight  or  sinuous, 
segments  1  mm  or  more  wide;  cells  large,  walls  eventually  ir- 
regularly but  not  greatly  thickened,  marginal  walls  thin  except 
in  the  sinuses,  which  are  two  cells  thick  and  usually  also  over- 
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full,  parenchyma  two  cells  thick  for  a  short  distance  in  the  axes 
of  the  veins;  sori  on  short  lateral  (mostly  basal)  segments, 
slightly  wider  than  the  segments,  involucre  cleft  to  the  base,  in 
general  orbicular,  valves  inflated,  fragile,  entire;  receptacle  with 
sterile  base  enlarged  gradually  to  the  round  head  with  small 
sporangiophores,  included,  standing  in  the  middle  of  the  in- 
volucre. 

New  Zealand,  Kirk,  Cheeseman,  Brarne,  Ranft,  Holloway, 
Petrie. 

110.  HYMENOPHYLLUM  VILLOSUM  Colenso. 

Hymenophyllum  villosum  Colenso,  Tasm.  Journ.  Nat.  Sci.  2  (1844) 
185,  London  Journ.  of  Bot.  3:  35;  Kirk,  Trans.  New  Zealand 
Inst.  10  (1877)  395;  Holloway,  Trans.  N.  Z.  Inst.  54  (1923) 
pi.  58. 

Plant,  climbing,  few  fronded,  reclinate  and  pendulous,  glabrous,  epiphy- 
tical. Frond,  ovate,  sub-acuminate,  tripinnate,  3  inches  long;  colour,  tawny 
green.  Pinnules;  primaries,  somewhat  trapezio-lanceolate,  acuminate,  ob- 
tuse, petiolate,  alternate,  unequal;  midrib,  sub-flexuose:  secondaries,  some- 
what rhombic-ovate,  obtuse,  petiolate,  alternate:  tertiaries,  sub-pinnatifid, 
cuneate  petiolate,  alternate:  segments,  deeply  incised,  2-6  lobed:  lobes, 
linear,  entire,  truncate  or  slighty  emarginate.  Involucre,  ovate,  sub-acute 
and  obtuse,  solitary,  sometimes  in  pairs,  axillary  in  axillae  of  tertiary  pin- 
nules and  lobes,  pedicelled.  Valves,  large,  entire,  and  much  open.  Rachis, 
Petioles,  and  Ribs,  villous  underneath,  and  margined;  margin,  entire,  and 
slightly  ciliated;  Rachis,  flexuose.  Stipe,  two  inches  long,  winged  to  base, 
brittle  and  villous.     Caudex,  creeping. 

Hab.  On  reclining  and  prostrate  trees,  dense  shaded  forests  near  Rua- 
tahuna;  January,  1842. 

06s.  This  fern  has  a  peculiarly  strong  smell,  especially  when  dry.  It 
appeared  to  be  a  scarce  species,  a  few  plants  only  being  detected,  and 
these  in  one  locality. — Colenso,  Tasm.  Journ.  Nat.  Sci. 

Kirk's  description  is  more  complete,  includes  quadripinnate 
fronds  up  to  5  inches  long,  and  makes  the  involucre  round. 
The  stipe  is  marginate  in  the  upper  part,  terete  near  the  base. 
The  hairs  are  mostly  deciduous  with  age,  which  explains  Hooker's 
view,  Sp.  Fil.  1 :  107,  that  it  is  "a  subvar.  [of  H.  polyanthos  p 
sanguiwolentum]  with  stipes  and  rachis  very  slightly  hairy." 
The  lamina  is  everywhere  one  cell  thick.  The  walls  are  in  gen- 
eral thin  and  straight,  but  irregularly  somewhat  thickened,  and 
the  internal  ones  finely  wavy  next  to  the  surface.  The  receptacle 
has  a  sterile  base,  and  an  equally  long,  slender  fertile  region 
with  prominent  sporangiophores,  all  included. 

As  to  affinity,  Kirk  says :  "The  affinities  of  our  plant  are  with 
H.  polyanthos,  Swartz,  and  H.  demissum,  Swartz;  from  the 
former  it  differs  in  possessing  longer  and  narrower  segments 
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and  terminal  orbicular  sori ;  it  may  readily  be  distinguished  from 
the  latter  by  its  small  size  and  orbicular  involucres,  which  have 
entire  lips  and  are  broader  than  the  segments.  In  color,  tex- 
ture, and  the  presence  of  hairs,  it  approaches  H.  scabrum,  A. 
Rich." 

Endemic  in  New  Zealand,  and  only  in  the  higher  regions 
(above  H.  sanguinolentum) .  Kirk  562,  Cheeseman,  Sledge, 
Brame,  Haddrel,  Holloway. 

111.  HYMENOPHYLLUM  AUSTRALE  Willdenow.    Plate  85. 

Hymenophyllum  anstrale  Willdenow,  Sp.  PI.  5  (1810)  527;  Hooker, 

Sp.  Fil.  1:  108;  van  den  Bosch,  Synopsis  50  part.;  auct.  plur. 

recent  parte  minima. 
Hymenophyllum   atrovirens    Colenso,    Tasm.   Journ.    Nat.    Sci.    2 

(1844)   186.   (?) 
Hymenophyllum  tasmannicum  van  den  Bosch,  Synopsis  (1859)  59, 

teste  van  den  Bosch,  Ned.  Kruid.  Arch.  58  (1863)   198. 

H.  frondibus  bipinnatis,  pinnulis  linearibus  obtusis,  inferior  ibus  bi- 
fidis,  soris  terminalibus,  indusis  emarginato-bidentatis,  rachi  alata,  stipite 
marginat'o.     W. 

Sudlicher  Hautfarrn.    W. 

Habitat  in  Novae  Hollandiae  capite  Van  Diemen.  %.  (v.  s.)  La  Bill- 
ardiere. 

Caudex  repens  capillaris  laevis.  Stipes  sesqui-  vel  bipollicaris  margi- 
nato-subanceps.  Frons  bipollicaris  bipinnata  rubicundo-fuscescens.  Pin- 
nae semipollicarse  inferiores  et  superiores  minores.  Pinnulae  bilineares, 
inferiores  bifidae,  laciniis  linearibus  obtusis,  superiores  simplices  lineares 
obtusae.  Sori  in  apicibus  pinnularum  solitarii.  Indusia  ovata  apice 
emarginata  vel  obtuse  bidentata.     Rachis  alata.     W. — Willdenow,  loc.  cit. 

Two  important  additions  must  be  made  to  Willdenow's  de- 
scription :  The  wing  of  the  axis  is  plane.  And,  underlying  the 
adjoining  halves  of  the  marginal  and  the  submarginal  rows  of 
cells,  there  is  another  row,  making  the  lamina  two  cells  thick 
along  this  line— an  anatomical  peculiarity  long  familiar  in  the 
case  of  H.  demissurn.  This  thickening  is  not  quite  everywhere 
present  on  any  specimen,  but  is  very  evident  on  van  den  Bosch's 
fragment,  ex  Herb.  La  Bill.,  Herb.  Lugd.-Bat.  910,  28-8 b,  and 
on  various  specimens  labeled  H.  atrovirens.  Between  these  I 
find  no  valid  distinction.  From  H.  demissurn  it  is  distinguished 
by  smaller  size,  axis  winged  throughout,  and  toothed  lips  of 
involucre — which  last  is  probably  diagnostic.  The  rachis  might 
well  be  winged  on  dwarfs  but  not  on  large  fronds.  Material 
in  hand  is  not  sufficient  for  appraisal  of  the  odor  of  H.  australe. 
The  type  fragment  has  thickenings  on  the  inside  of  the  marginal 
wall,  which  I  have  not  detected  on  other  specimens. 
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Hooker,  Sp.  Fil.  1 :  108,  wondered  that  a  Tasmanian  species 
so  well  marked  should  not  have  been  collected;  but  had  already 
identified  it  (leg.  Gunn)  as  H.  atrovirens. 

Range:  Tasmania,  New  Zealand,  Victoria? 

Specimens :  La  Billardiere,  already  cited ;  Archer;  Gunn. 

I  am  not  sure  that  I  have  seen  any  New  Zealand  specimen 
of  H.  atrovirens.  Specimens  of  H.  australe  ex  Herb.  Hooker 
as  H.  crispatum  5  without  indicated  origin  may  be  from  Tas- 
mania, but  are  more  probably  from  New  Zealand.  I  feel  sure 
about  H.  tasmanicum,  but  not  equally  sure  about  H.  atrovirens 
to  which  its  author  reduced  it. 

I  can  see  no  near  affinity  between  H.  australe,  which  seems 
to  me  to  be  a  reduced  relative  of  H.  demissum,  and  either  H. 
crispatum  or  H.  javanicum. 

There  are  specimens  from  Tasmania,  Kershner  and  Lucas, 
and  New  South  Wales,  Boorman,  altogether  like  the  Gunn  col- 
lections of  H.  australe  in  gross  appearance,  and  so  named,  on 
which  the  supplementary  marginal  strand  of  cells  can  nowhere 
be  detected.  The  Boorman  specimens  have  also  thick  and  pitted 
or  toothed  walls,  and  mostly  acute  involucre  lips.  They  are  far 
from  typical  H.  australe,  but  I  still  let  the  name  stand. 

112.  HYMENOPHYLLUM  DEMISSUM  (Porster)   Swartz.     Plate  86. 

Hymenophyllum  demissum  (Forster)  Swartz,  Schrad.  Journ.  1800s 
(1801)  100,  Synopsis  147,  374;  Schkuhr,  Krypt.  Gew.  pi.  135  c. 
First  figured  by  Hedwig  (not  seen). 

Trichomanes  demissum  Forster,  Prodromus   (1786)   85. 

Hymenophyllum  crispatum  8,  Tasmanicum  Hooker,  Sp.  Fil.  1 :  105. 

Hymenophyllum  Aucklandicum  van  den  Bosch,  Ned.  Kruid.  Arch. 
3   (1859)   53. 

T.  demissum,  frondibus  bipinnatis:  foliolis  alternis  strictis  pinnatis: 
pinnis  pinnatifido-dichotomis,  segmentis  linearibus  obtusis  integris:  fruc- 
tificatlonibus  globosis  terminalibus.     F. — Forster,  loc.  cit. 

Rhizome  wide-creeping,  woody,  brown,  naked,  1  mm  thick; 
stipe  commonly  10  cm  tall,  terete,  brown;  frond  12  to  20  cm 
long,  brownish  green,  odorous,  ovate,  quadripinnatifid,  lowest 
pinnae  not  or  moderately  reduced,  rachis  winged  upward,  naked 
or  marginate  near  base,  wing  raised  but  not  crisped;  pinnules 
often  shallowly  incised,  leaving  an  intact  base  and  middle  area, 
segments  about  0.7  mm  wide,  2  to  4  mm  long;  margin  two  cells 
thick  in  the  sinuses  and  often  along  the  whole  margin;  sori 
commonly  paired,  not  rarely  fused,  simple  sori  usually  only  as 
wide  as  the  segments  with  narrowly  to  broadly  ovate  involucre, 
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cleft  to  the  broadly  cuneate  or  horizontal  base,  the  lips  entire 
or,  less  commonly,  crenate,  fused  sori  varying  from  orbicular 
with  emarginate  lips  and  forked  receptacle,  to  much  broader, 
with  deeply  cleft  lips  and  two  separate  receptacles;  receptacle 
broadly  clavate,  densely  beset  with  prominent  sporangiophores. 

Very  variable  in  dissection  and  in  form  of  sori,  but  well  char- 
acterized by  the  two-layer  marginal  strand,  and  by  the  odor, 
which  is<  that  of  H.  sanguinolentum  but  not  so  strong;  in  both 
respects  utterly  unlike  the  Malayan  H.  production  with  which 
it  has  been  confused.  Most  simply  and  commonly,  this  strand 
is  formed  by  a  single  row  of  cells  underlying  the  adjacent  halves 
of  the  marginal  and  the  submarginal  rows  of  cells.  For  a  dis- 
cussion of  the  various  modifications  of  this  structure  (some  of 
which  I  have  not  verified),  see  Mettenius,  Hymenophyllaceae, 
pages  458,  459.  The  first  observation  of  the  variable  sori  is 
credited  to  Hedwig. 

New  Zealand,  apparently  common  (there  are  twenty  sheets 
in  U.  S.  Nat.  Herb.)  and  always  correctly  named.  With  the 
type  material  of  H.  aucklandicum  in  hand,  I  can  distinguish  it 
in  no  way  from  a  small  H.  demissum;  H.  sanguinolentum  is  a 
local  relative;  H.  australe  is  a  related  dwarf. 

113.  HYMENOPHYLLUM  DILATATUM    (Forster)    Swartz.     Plate  87. 

Hymenophyllum  dilatatum  (Forster)  Swartz,  Schrad.  Journ.  1800* 
(1801)  100;  Synopsis  147,  373;  Schkuhr,  Krypt.  Gew.  131,  pL 
1S5;  Hooker  and  Greville,  Ic.  Fil.  pi.  60. 

Trichomanes  dilatatum  Forster,  Prodromus   (1786)    85. 

Sphaerocionium  dilatatum  Presl,  Hymen.  35. 

Diploophyllum  dilatatum  van  den  Bosch,  Synopsis  77. 

Leptocionium  sororium  Presl,  Epim.   (1849)   21,  pi.  11. 

T.  dilatatum,  frondibus  subbipinnatis :  pinnis  alternis  dichotomis  decur- 
rentibus  euneiformibus  incisis,  fructificationibus  binualuibus  orbicularibus 
inflatis,    F. — Forster,  loc.  cit. 

A  large  fern,  for  the  genus,  with  stipe  commonly  10  cm  long 
and  frond  up  to  30  (or  even  45)  cm  by  10  to  15  cm  wide,  rachis 
winged  throughout  or  only  marginate  at  the  base ;  pinnae  ovate 
with  broad  oblique  base,  acute  or  acuminate,  bi-  or  tripinnatifid, 
with  short,  oblong  segments  2  mm  wide,  entire,  the  lamina  3 
(or  4)  cells  thick;  sori  terminal  on  any  except  the  terminal  seg- 
ments of  the  pinnae,  in  the  upper  part  of  the  frond,  involucre 
with  base  immersed,  as  wide  as  the  segments  or  slightly  wider, 
deeply  divided,  with  entire  valves;  receptacle  with  sterile  base, 
thence  gradually  widened  to  the  very  large  globose  fertile  por- 
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tion,  or  the  sterile  base  rarely  inflated,  sporangia  on  very  short 
and  inconspicuous  protuberances. 

Common  in  New  Zealand.  As  every  New  Zealand  specimen 
I  have  seen  is  correctly  named,  it  is  unnecessary  to  cite  collec- 
tions. Swartz  and  Schkuhr  cite  "Ins.  Maris  Pacifi"  as  the 
source  of  Forster's  collection.  Hooker,  Sp.  Fil.  1 :  104,  cites 
New  Zealand,  and  I  feel  sure  that  he  is  correct.  I  have  seen 
no  specimen  from  any  other  place,  although  specimens  so  named 
in  error  are  countless. 

The  infallible  distinctive  character  is  the  thickness  of  the 
frond.  This  was  recognized  by  Muller,  van  den  Bosch,  Met- 
tenius  (p.  461),  Prantl  (p.  23),  and  Giesenhagen,  Flora  (1890) 
457,  but  it  has  not  restrained  almost  all  more  recent  writers 
from  using  this  name  for  ferns  with  the  typical  family  structure. 

Leptocionium  sororium  Presl  is  described  as  having  a  clavate 
receptacle,  a  half  longer  than  the  involucre.  The  receptacle 
very  nearly  always  falls  short  of  the  top  of  the  valves.  It  is 
not  unusual  for  the  sporanges  to  protrude.  By  examining  many 
specimens  I  have  found  two  instances  in  which  the  receptacle 
itself  protrudes.  One  of  these,  Cheeseman  805,  U.  S.  Nat  Herb. 
816091,  is  a  freak  frond  with  most  of  the  major  axes  conspic- 
uously elongate;  the  elongate  receptacle  conforms  to  the  elong- 
ate segments.  It  is  not  to  be  regarded  as  specifically  distinct. 
Hymenophyllum  sororium  van  den  Bosch,  Synopsis  55,  is  not 
this  species  except  as  to  the  name-bringing  synonym. 

114.  HYMENOPHYLLUM  SCABRUM  A.  Richard.     Plate  88. 

Hymenophyllum  scabrum  A.  Richard,  Fl.  Nouv.  Zel.  (1832)  90,  pi 

U,  fig.  1. 
Sphaerocionium  scabrum  Presl,  Hymen.   (1843)   126. 
Diploophyllum?  scabrum  van  den  Bosch,  Synopsis  77. 
Sphaerocionium  glanduliferum  Presl,  Epim.  (1849)  22,  pi  12. 

H.  stipite  ramoso  rachique  piloso-scabris;  frondibus  elasticis,  lanceola- 
tis  pinnatis  acutis;  pinnis  subbipinnatifidis ;  laciniis  linearibus  obtusis  gla- 
bris,  saepius  apice  bifurcatis;  indusiis  terminalibus  obtusis,  denticulatis 
bivalvibus. 

Crescit  ni  Nova-Zeelandia.     (D'Urville.  v.  s.  s.) 

Descriptio. 

Stipes  teres,  5-6  ttncialis,  piloso-scaber;  frons  elastica  oblongo-lanceolata, 
8-9  uncias  longa,  acuta,  pinnata;  pinnis  alternis  lanceolatis  profunde  bi- 
pinnatifidis ;  laciniis  linearibus  obtusis,  saepius  apice  bifurcatis,  glabris, 
nervo  medio  ejusque  ramificationibus  piloso-scabris,  pilis  raris;  rachi  par- 
tiali  alata. 
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Indusia  terminalis  sessilia  orbiculari-compressa,  bivalvia,  valvis  obtusis, 
usque  ad  basin  liberis,  margine  irregulariter  denticulatis.  Columna  cen- 
tralis valvulis  brevior,  apice  ramosa  et  capsulas  annulatas  pedicellatas 
gerens. 

Observations. 

Par  son  extreme  elasticity  et  par  sa  forme  generate,  notre  espece  se 
rapproche  assez  de  YHymenophyllum  elasticum  de  Willdenow,  trouve  dans 
les  iles  de  France  et  de  Bourbon  par  M.  Bory  de  Saint- Vincent.  Mais  elle 
en  differe  par  plusieurs  caracteres,  et  entre  autres  par  son  stipe  couvert 
de  poils  tres-raides,  par  ses  pinnules  beaucoup  plus  elongees,  plus  ecartees, 
glabres  et  non  velues  et  ciliees.  Elle  a  aussi  quelques  rapports  avec  VHy- 
menophyllum  nitidum  Rob.  Brown,  mais  s'en  distingue  par  sa  taille  beau- 
coup  plus  grande,  par  ses  stipes  scabres,  par  ses  pinnules  bipinnatifides, 
etc. — Richard,  loc.  cit. 

A  distinct  species,  well  characterized  by  its  author.  The  re- 
markably coarse,  "articulate"  hairs  of  rhizome  and  stipe  dis- 
tinguish it  from  all  other  species.  These  are  more  or  less  de- 
ciduous, their  more  persistent  bases  at  the  base  of  the  stipe  being 
responsible  for  the  specific  name.  Much  reduced,  the  hairs  ex- 
tend along  all  axes,  even  to  the  costse  of  the  segments,  on  the 
nether  surface.  Presl,  describing  his  S.  glanduliferum,  says, 
"Species  singularis  ob  paginas  frondis  diversas."  As  noted  by 
both  van  den  Bosch  and  Mettenius,  the  lamina  is  three  cells 
thick,  in  the  manner  of  H.  dilatatwn,  with  the  cells  of  the  middle 
layer  larger  than  those  of  the  surface.  Giesenhagen,  Hymen. 
457,  construes  this  as  an  organ  for  the  storage  of  water.  Her- 
barium specimens  are  strongly  scented,  like  H.  sanguinolenturn. 

The  lips  of  the  involucre,  when  young,  probably  always  bear 
glandular  teeth  (cf.  Presl,  Epim.,  pi.  12) ;  but  these  are  deci- 
duous, leaving  the  lip  denticulate,  as  described  by  Richard,  or 
"scarcely  denticulate"  (Hooker,  Sp.  Pil.  1:110).  The  large- 
capitate  receptacle  is  included ;  but  the  lips  do  not  nearly  enclose 
the  large  mass  of  the  mature  sporangia. 

New  Zealand,  all  collectors.  A  specimen  in  the  Gray  Herb., 
Prince,  is  ascribed  to  Fiji,  where  it  surely  is  not  indigenous. 

SPECIES  NOT  SEEN  NOR  PLACED 

Hymenophyllum  Balansae  Fournier,  Ann.  Sci.  Nat.  V  18  (1873)  265. 

Said  to  be  near  H.  Deplanchei,  and  distinguished  by  having 
an  entire  margin;  this  would  make  it  like  H.  Baileyanum.  But 
it  is  also  said  to  have  an  involucre  cleft  almost  to  the  base,  and 
an  included  receptacle.    New  Caledonia. 
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Hymenophyllum  streptophyllum  Fournier,  Ann.  Sci.  Nat    V  18   (1873) 
266. 

Frond  linear,  10  to  12  cm  long,  the  distal  pinnules  bifid,  in- 
volucre cleft  to  the  base,  valves  oval-elongate,  lips  obscurely 
erose-denticulate.     New  Caledonia. 

Hymenophyllum  puellum  Cesati,  Rend.  Accad.  Napoli  16   (1877)  28,  24. 

"Sterile,  certe  juvenile.    An  generis?"    New  Guinea. 

Hymenophyllum  ringens  Christ,  Ann.  Jard.  Buit.  II  4  (1904)  34. 

Said  to  be  in  the  group  of  H.  varum,  and  to  differ  from  H. 
praetervisum  in  being  entire.  The  impression  I  get  from  the 
description  is  that  it  belongs  in  the  small  group  of  Meringium 
species  having  entire  margins. 

7.  Subgenus  CRASPEDOPHYLLUM  Presl 

Hymenophyllum  §  Craspedophyllum  Presl,  Hymen.  125. 
Pachyloma  van  den   Bosch,   Versl.   Akad.   Wet.   Amsterdam   11 
(1861)  318,  non  DE  Candolle  (1828). 

A  monotypic  "group,"  probably  derived  from  Mecodium, 
characterized  by  a  specialized  marginal  row  of  cells  with  black 
contents.  A  dwarf  plant  of  New  South  Wales,  reported  also 
in  Tasmania. 

115.  HYMENOPHYLLUM  MARGINATUM  Hooker  and  Greville.     Plate  89. 

Hymenophyllum   marginatum   Hooker  and  Greville,   Ic.    Fil.    1 
(1828)  pi.  SU. 

Frondibus  erectis  di-trichotomis  laciniis  linearibus  obtusissimis  subun- 
dulatis  marginatis  integerrimis,  involucris  terminalibus  solitariis  rotundatis 
marginibus  incrassatis  integerrimis. 

Hab.    In  Nova  Hollandia,  prope  Port  Jackson,  inter  Muscos.    Fraser. 

Caudex  gracillimus,  filiformis,  pilosus  repens. 

Stipes  duas  tres  lineas  longus,  erectus,  filiformis,  basi  pilosus. 
Frondes    pollicares,    sesquipollieares,    di-trichotomae,    membranaceae,    pul- 
cherrime  reticulatae,  areolis  minutis  rotundatis,  costatae,  basi  attenuatae, 
lacinis  linearibus,  subundulatis  marginatis,  integerrimis,  apice,  frondium 
sterilium,  obtusis,  fertilium  emarginatis. 

Sort  in  sinu,  ad  apicem  laciniarum,  solitarii. 

Involucrum  rotundatum,  bivalve,  valvis  subconvexis  reticulatis  integer- 
rimis, marginibus  incrassatis  pulcherrime  rubris. 

Receptaculum  filiforme,  involucro  brevius,  apice,  liberum. 

Capsulae  rotundatae,  compressae,  peltatae,  annulatae,  annulo  integro. — 
Hooker  and  Greville,  loc.  cit. 

This  was  remarkably  well  described,  for  its  time. 
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In  hand  are  a  type  fragment  in  Herb.  Lugd.-Bat.  and  a  col- 
lection by  Watts  in  U.  S.  Nat.  Herb.  Simple  fronds  may  bear 
sori;  they  are  mostly  about  2  cm  long  and  1.5  to  2  mm  wide. 
The  older  internal  walls  are  wavy-thickened. 

The  remarkable  black  border  of  an  otherwise  very  distinct 
species  led  Presl,  Hymen.  125,  to  establish  for  it  a  section, 
Craspedophyllum,  with  the  remark  that  it  would  probably  con- 
stitute a  genus ;  for  which  van  den  Bosch  proposed  a  new  name, 
Pachyloma. 

Reported  in  Tasmania,  as  well  as  in  New  South  Wales. 

Specimens:  new  south  wales:  Watts,  Bailerlein. 

8.  Subgenus  SPHAEROCIONIUM   (Presl) 

Sphaerodonium  Presl,  Hymen.   (1843)   125,  as  genus. 

Margin  ciliate  with  stellate  hairs — either  stellate  as  several 
springing  from  one  marginal  cell,  or  with  a  stalk  cell  bearing 
branches  at  its  apex;  margin  entire  except  as  the  hairs  may 
arise  from  obscure  projections — at  any  rate  not  serrate;  cell 
walls  usually  thin,  uniformly  thickened  if  thickened  at  all,  chloro- 
plasts  very  small  and  numerous;  sori  immersed  in  the  apices 
of  otherwise  unmodified  segments,  involucre  with  a  broadly  cu- 
neate  or  rounded  or  truncate  (or  even  cordate)  base,  cleft  to 
where  the  sides  of  the  base  meet  the  sides  of  the  segment,  with 
short,  broad,  ciliate  lips,  receptacle  included. 

Tropics  and  South  Temperate  Zone  of  both  hemispheres,  most 
abundant  in  the  American  Tropics. 

The  type  of  the  group,  of  PresFs  genus,  is  Hymenophyllum 
hirsutum  Swartz,  described  from  Jamaica,  wide-spread  in  tro- 
pical America,  and  accredited  to  Africa.  I  have  seen  no  African 
specimen  and  mistrust  its  occurrence  there.  Presl's  genus  was 
characterized  essentially  by  the  receptacle.  It  comprised  three 
sections — with  margins  with  stellate  hairs,  with  simple  hairs, 
and  hairless.  I  include  in  the  group  at  least  a  part  of  the  second 
section ;  but  none  of  the  third,  which  was  an  assemblage  of  very 
diverse  elements. 

The  species  treated  here  all  have  fronds  pinnate  in  plan.  As 
in  many  of  the  groups  of  this  family,  dwarfing  occurs  in  this 
one ;  and,  as  in  other  groups,  this  dwarfing  involves  the  loss  of 
characteristics,  in  form,  and  eventually  in  structure.  The  dwarf 
derivatives  of  Spaerocionium  are  omitted  here  because  they  have 
been  treated  collectively  in  my  Trichomanes,  under  the  group  "5. 
Microtrichovnanes"  pp.  153-163.    Of  the  species  there  treated, 
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"T"  Lyallii  is  altogether  a  Sphaerocionium,  and  was  properly 
first  named  Hymenophyllum.  "T"  palmatifidum  clearly  be- 
longs with  it,  and  has  once  been  named  as  a  Hymenophyllum — 
H.  borneense  Hooker,  Synopsis  (1866)  62.  "T"  Ridleyi  is  its 
near  relative.  "T"  sibthorpioides  has  this  and  several  other 
specific  names  in  Hymenophyllum.  Trichomanes  digitatum,  T. 
dichotomum,  and  T.  taeniatum,  in  spite  of  more  Trichomanes- 
like  involucres,  probably  go  with  the  foregoing;  any  kind  of 
ciliate  margin  is  out  of  place  in  Trichomanes.  Trichomanes 
nididulum  and  T.  Francii  are  without  marginal  hairs,  but  their 
ancestors  probably  did  have  them.  Thus  the  whole  of  the  group, 
Microtrichomanes,  as  I  used  the  term  (not  as  Prantl  used  it), 
belongs  rather  in  Hymenophyllum,  as  that  term  is  used  here. 

Reduction  has  gone  still  farther  in  this  group.  "T"  barklia- 
num  and  "T"  liberiense  are  derivatives  of  Sphaerocionium,  re- 
duced to  simple  fronds.  Most  Hymenophyllacese  with  simple 
fronds  are  trichomanoid,  having  some  kind  of  false  veins,  which 
would  be  as  foreign  a  feature  in  Hymenophyllum  (or  Sphaero- 
cionium) as  marginal  hairs  in  Trichomanes. 

Key  to  the  species  of  the  subgenus  Sphaerocionium. 

Hairs  absent  on  laminar  surface. 

Hairs  mostly  simple,  though  tufted. 

Laminar  cells  small.     (Mauritius  and  Bourbon.) 

116.  H.  hygrometricum. 

Laminar  cells  large.     (Hawaii.) 117.  H.  lanceolatum. 

Hairs  with  a  very  short  stalk-cell.     (Madagascar.) 118.  H.  Poohl 

Hairs  with  an  elongate  stalk-cell. 

Rachis  and  stipe  winged.     (Madagascar  et  al.)....  119.  H.  ciliatwm. 
Stipe  terete. 

Segments  up  to  1.5  mm  wide. 

Hair-branches  few,  ascending.     (Hawaii.) 

124.  H.  obtusum. 

Hair-branches  spreading,  mostly  4  or  more. 
Involucre  roundish. 

Rachis  mostly  winged.     (Malaya.) 

122.  H.  pilosissimum. 
Rachis  mostly  terete.     (Madagascar  et  al.) 

120.  H.  capillars 

Involucre  very  short.     (South  Africa.) 

121.  H.  Marlothii. 

Segments  about  2  mm  wide.     (New  Guinea.) 

123.  H.  8ubobtU8um. 

Hairs  present  on  laminar  surface.  „**!„„> 

Rachis  broadly  winged.     (West  Africa.) m.H.splendidum. 

Rachis  largely  terete.     (New  Zealand.) 126.  H.  ferrugmeum. 
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116.  HYMENOPHYLLUM  HYGROMETRICUM   (Poiret)   Desvanx. 

Hymenophyllttm  hygrometricum   (Poiret)    Desvaux,   Prod.    (1827) 

333. 
Trichomanes  hygrometricum  Poiret  in  Lam.  Enc.  8   (1808)  79. 
Hymenophyllum  elasticum  Willd.,  Sp.  PI.  5    (1810)   520;  Hooker 

and  Greville,  Ic.  Fil.  pi  135. 
Sphaerocionium  elasticum  Presl,  Hymen.  126. 
Hymenophyllum  flavo-aureum  Bory,  in  Belanger,  Voyage,  Bot    2 
(1833)  84. 
Trichomanes  frondibus  subbipinnatis,  foliolis  alternis,  pinnatifidis ;  pin- 
nulis  incisis,  obtusis;  surculis  reptantibus,  tomentosis.     (N.) 

Cette  espece  a  ete  recueillie  par  M.  de  Petit-Thouars,  a  File  de  Mada- 
gascar.    (V.  f.)— Poiret,  loc.  cit. 

Stipe  4  to  8  cm  long,  firm,  terete,  glabrescent;  frond  8  to  15 
cm  long  or  longer,  usually  narrowly  ovate,  acuminate,  tripin- 
natifid,  rachis  winged  toward  the  apex  only,  clothed  with  deci- 
duous, mostly  tufted,  rarely  branched  hairs;  segments  short 
(pinnules  therefore  with  uncut  middle  area),  0.6  to  0.9  mm  wide, 
ciliate,  the  hairs  in  clusters  of  4  to  6  from  a  discolored  but  not 
salient  marginal  cell,  simple,  costse  similarly  setose,  more  densely 
beneath,  and  with  some  branched  hairs;  cells  small  with  very 
thin,  even  walls;  sori  terminal  on  any  segments,  involucre  not 
wider  than  the  segments,  hardly  1  mm  long  including  the  hairs, 
cleft  to  the  broadly  cuneate  or  subtruncate  base,  lips  short, 
broadly  rounded,  ciliate  with  simple  or  stellate  hairs. 

Hymenophyllum  hygrometricum  and  H.  elasticum  were  iden- 
tical. Hymenophyllum  flavo-aureum  was  supposed  to  be  larger, 
peculiar  in  color,  and  less  elastic;  it  does  not  seem  to  be  even 
varietally  distinguishable.  Hymenophyllum  telfairianum  Wall., 
List  No.  168;  Hooker  Sp.  Fil.  1  (1844)  113,  is  listed  as  another 
synonym  (Kuhn,  Fil.  Afric.  40),  but  should  be  regarded  as  a 
nomen  nudum  of  unknown  application. 

Specimens :  Bory.  Mauritius,  Sieber,  Syn.  Fil.  78,  Fl.  Mixta 
294,  Commerson,  Person,  Bewsher.  Bourbon,  Vieillard  and 
Deplanche. 

116a.  HYMENOPHYLLUM  FULVUM  van  den  Bosch. 

H.  fulvum  van  den  Bosch,  Ned.  Kruid.  Arch.  5s  (1863)  196. 

Sphaerocionium  hirsutum  Herb.  Reg.  Berol.  (non  Pr.).  Fronde  e  basi 
latiore  oblonga  vel  ovato-oblongo  superne  bipinnatifida,  infeme  pinnata, 
pilis  fulvo-ferrugineis  variis  vestita;  laciniis  superioribus  e  basi  cuneata 
oblongis  erecto-patulis  leviter  contiguis  pinnatifidis,  inferior ibus  elongatis 
basi  latioribus  patulis  remotis,  rhachi  inferne  nuda  subpinnatis,  cunctis  per 
paria  approximatis;  secundariis  superne  simplicibus  dichotomisve,  inferio- 
ribus  pinnatifidis,  lacinulis  simplicibus  latis  minute  denticulatis,  denticulis 
piliferis,  pilis  stipitatis  radiatis  furcatisve;  rhachi  universali  et  pinnarum 
partiali  inferiorum  a  medio  deorsum  terete  setaceo  pilis  elongatis  laxe  ob- 
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sesso,  venis  venulisque  validiusculis  nigrofuscis;  cellulis  opacis  vel  centro 
nebuloso-diaphanis  mediocribus  inaequalibus  elongato-hexaedris,  parietibus 
opacis  fuscis  rectis,  interaneis  grumulosis  e  flavescente  fuscis  s.  totam 
cellulam  implentibus  spissis,  s.  lumen  oblongum  diaphanum  relinquentibus 
dilutioribus,  marginalibus  parvis  semihexaedris ;  soris  in  lacinulis  lacinia- 
rum  superiorum  terminalibus  parvis  lacinulis  angustioribus,  indusio  e  basi 
plus  minusve  rotundata  cupuliformi  subbilobo,  lobis  parum  productis  ro- 
tundatis  integris  longe  ciliato-pilosis ;  stipite  terete  flexuoso  fusco  glabrts- 
cente  6  centim.  longo.  Rhizoma-,  frons  1  decim.  et  ultra  longa,  supra  basin 
5,  apicem  versus  11  centim.  lata  e  fuscidulo  olivacea  membranacea  tenera 
diaphana  hygroscopica,  lacinularum  latitudo  =  1  millim. 

H.  lanceolatum  consimile  differt:  fronde  lanceolata  universe  minus  di- 
visa,  lacinulis  duplo  angustioribus  pilis  simplicibus  furcatisve  succineis, 
cellulis  vix  elongatis,  perietibus  diaphanis  tenuissimis,  interaneis  rubro- 
fuscis  soris  duplo  majoribus,  indusio  e  basi  cuneata  bilobo,  lobis  productis 
semi-circularibus   parce  ciiiatis,  etc. 

Hab.  Madagascar,   (Herb.  Berol.  sine  inventoris  nomine). 

— -Van  den  Bosch,  loc.  cit. 

The  type  is  Herb.  Lugd.-Bat.  910.28-82,  a  complete  frond  in 
full  fruit,  but  too  old  and  worn  to  afford  sure  judgment  of  its 
original  pubescense.  It  differs  from  H.  capillare,  to  which  it 
has  been  reduced,  in  form,  texture,  structure,  and  pubescense, 
and  is  in  all  respects  more  like  H.  hygrometricum.  When  the 
sole  datum  regarding  a  specimen  is  its  land  of  origin,  there  is 
a  fair  chance  that  even  that  is  erroneous. 

117.  HYMENOPHYLLUM  LANCEOLATUM  Hooker  and  Arnott. 

Hymenophyllum  lanceolatum  Hooker  and  Arnott,  Bot.  Voy.  Bee- 
chey   (1832)   109. 

Fronde  lanceolata  (3-pollic,  badia)  pinnata,  pinnis  ovato-lanceolatis 
bipinnatifidis,  laciniis  linearibus  obtusis  erecto-patentibus  marginibus  pi- 
losis, pilis  erectis  simplicibus  solitariis  vel  subfasciculatis,  stipite  terete 
hirsuto,  rachi  superne  alafa,  indusiis  subrotundis  compressis  longe  ciiiatis 
lacinias  laterales  terminantibus. 

This  is  distinguished  by  its  dark  brown  colour,  the  lanceolate  circum- 
scription of  the  frond,  with  erecto-patent  divisions,  fringed  with  upright 
hairs,  and  the  ciliated  nearly  orbicular,  indusia. 

(Sandwich  Islands)— Hooker  and  Arnott,  loc.  cit. 

Fronds  commonly  5  to  10  cm  long  (Hitchcock  18988  contains 
one  frond  18  cm  long),  ovate,  sparingly  tripinnatifid,  rachis 
terete  at  the  base,  narrowly  winged  farther  up,  setose,  the  hairs 
sometimes  once  forked,  segments  up  to  1  mm  wide,  ciliate  with 
simple  (very  rarely  forked)  once-jointed  setae  about  0.5  mm 
long,  most  commonly  in  tufts  of  2,  sometimes  solitary  or  ternate, 
often  strictly  appressed  to  the  margin,  the  costae  similarly  setose 
but  the  setse  usually  solitary;  cells  large,  with  exceedingly  thm 
walls;  sori  on  the  ends  of  lateral  pinnules  of  the  upper  pinnae, 
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involucre  somewhat  broader  than  the  segment,  roundish,  base 
rounded  and  short-winged,  with  a  few  setse  on  the  back,  cleft 
to  the  wing,  lips  closely  ciliate  with  solitary  setae,  receptacle 
short,  globose. 

Endemic  in  Hawaii — many  collections  on  Kauai,  Oahu,  and 
Hawaii. 

118.  HYMENOPHYLLUM  POOLII  Baker. 

Hymenophyllum  Poolii  Baker,  Journ.  Linn.  Soe.  Bot.  15  (1876) 
413;  Christensen,  Dansk  Bot.  Arkiv.  7   (1932)   11. 

Rhizome  thread-like,  wide-creeping.  Stipe  li-3  in.  long,  filiform,  thinly 
beset  with  fine  spreading  hairs.  Frond  lanceolate,  2-3  pinnatifid,  3-5  in. 
long,  i-1  in.  broad.  Pinnae  sessile,  rhomboid,  erecto-patent,  4  in.  broad, 
cuneate-truncate  on  the  lower  side  at  the  base,  cut  down  to  a  distinct 
wing  into  close,  ligulate,  erecto-patent,  one-nerved  segments  1-i  in.  long, 
§  line  broad,  only  the  lowest  anterior  ones  in  the  most  fully  developed 
pinnae  forked.  Texture  very  thin,  delicate,  and  elastic.  Hairs  on  the 
edge  and  ribs  abundant,  often  conspicuously  stellate.  Main  rachis  filiform 
at  the  base,  winged  above  the  middle.  Sori  many  to  a  pinna,  terminal. 
Valves  of  the  involucre  hemispherical,  densely  pilose. 

Most  like  the  slender  varieties  of  H.  subtilissimum,  but  the  frond  dif- 
ferent in  shape,  and  the  secondary  segments  much  longer  and  fewer. 

(Madagascar.) — Baker,  loc.  cit. 

This  is  represented  in  U.  S.  Nat.  Herb,  by  Perrier  7514,  bear- 
ing Christensen's  note  "typical  t.  sp.  orig.  Kew."  The  rachis 
is  terete  above  the  lowest  pinnae,  elsewhere  winged.  The  hairs 
on  margin  and  costa  are  branched  at  the  top  of  a  very  short 
basal  cell ;  they  may  be  solitary  but  are  more  commonly  binate ; 
the  branches  are  2  to  5.  A  common  but  not  constant  arrange- 
ment is  that  from  one  marginal  cell  there  spring  two  hairs ;  one 
closely  appressed  to  the  margin,  with  two  branches;  the  other, 
reflexed  over  the  lamina,  or  growing  in  any  direction,  with  four — 
less  commonly,  five — branches.  Cells  large,  with  thin,  straight 
walls.  Sori  as  wide  as  the  segments,  the  sides  of  the  tube  form- 
ing a  right  or  obtuse  angle  at  the  base. 

Endemic  in  Madagascar. 

119.  HYMENOPHYLLUM  CILIATUM  Swartz. 

Hymenophyllum  ciliatum  Swartz,  Schrad.  Journ.  1800s  (1801) 
100  (not  seen);  Syn.  Fil.  (1806)  147;  Christensen,  Dansk  bot. 
Arkiv.  7    (1932)    12. 

Sphaerocionium  ciliatum  Presl,  Hymen.  126. 

Hymenophyllum  boryanum  Willdenow,  Sp.  PL  5  (1810)  518; 
Hooker,  Sp.  Fil.  1  (1844)  89,  pi  31,  c. 

Sphaerocionium  boryanum  Presl,  Hymen.  126. 
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H.  ciliatum,  frond,  bipinnatis  deltoideis,  pinnis  decurrentibus,  pinnulis 
linearibus  obtusis  subbipartitis  ciliatis;  stipite  marginato.  PL  Ind  occ 
p.  1753.     Hedw.  fil.  ic. 

Jamaica. — Swartz,  Synopsis  147. 

This  was  described  from  Jamaica  but  is  accredited  to  all  tro- 
pical America,  tropical  and  South  Africa,  the  islands  of  the 
Indian  Ocean,  Sikkim,  and  New  Zealand.  From  South  Africa, 
Sikkim,  and  New  Zealand  I  have  seen  no  specimen.  The  plant 
of  Madagascar,  Mauritius  and  Bourbon  is  H.  boryanum,  which 
I  find  it  impractical  to  distinguish  from  the  typical  plant  of 
Jamaica.  Hooker,  loc.  cit,  noted  their  similarity  but  thought 
the  shape  of  the  involucre  was  distinctive.  In  H.  boryanum 
this  is  usually  round  with  a  round  base;  but  the  base  is  some- 
times truncate,  rarely  obliquely  cordate.  In  typical  H.  ciliatum, 
the  cordate  form,  whether  equal-sided  or  oblique,  is  commoner, 
but  round  bases  are  not  rare.  Form  of  frond,  pubescence,  and 
texture  are  identical. 

Stipe  about  2  cm  long,  broadly  winged  in  the  upper  part; 
frond  about  5  cm  long  (sometimes  much  larger),  ovate,  varying 
to  deltoid  and  lanceolate,  bipinnatifid  with  the  larger  pinnules 
forked  (large  forms  more  divided),  rachis  broadly  winged,  seg- 
ments 1  to  1.5  mm  wide  (1  mm  in  Jamaica)  ciliate  with  branched 
hairs  borne  on  basal  projections  of  the  margin  which  leave  it 
denticulate  after  the  hairs  are  lost,  hairs  with  a  basal  cell  more 
or  less  one-third  the  length  of  the  hair  and  discolored  red  at  the 
apex,  whence  spring  most  commonly  three  divaricate  or  horizon- 
tal branches,  similar  hairs  on  rachis  and  costae ;  cells  large,  with 
thin  walls ;  sori  cleft  to  the  base  or  nearly  so,  lip  of  the  involucre 
densely  ciliate  with  simple  and  branched  hairs,  receptacle  clavate- 
cylindrical,  hardly  as  long  as  the  involucre,  with  prominent 
sporangiophores. 

Specimens:  Madagascar,  Goudot,  fragment  in  Herb.  Lugd.- 
Bat,  Hildebrandt  U182,  Forsyth-Major  203,  Humbert  6U4 
(Christensen  says  this  is  the  commonest  local  species).  Mauri- 
tius, Ayres,  Sieber  Syn.  Fil.  139,  Fl.  Mixta  293,  Person.  BOUR- 
BON, Commerson.    Kamerun,  Zenker  3881. 

1 10a.  HYMENOPHYLLUM  BOUTONI  Baker. 

Hymenophyllum  Boutoni  Baker,  Fl.  Mauritius  and  the  Seychelles 
(1877)   462. 

Stipe  under  an  inch  long,  winged  at  the  top.  Frond  lanceolate,  bipinna- 
tifid, 2-3  in.  long,  |~|  in.  broad,  thinly  pilose,  with  the  main  rachis  distinct- 
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ly  winged  throughout.  Pinnae  euneate-deltoid,  the  lower  consisting  of  4-6 
ascending  entire  segments,  which  are  i-S  in.  long  by  %4  in.  broad.  Sori 
many  to  a  pinna,  terminal  on  all  the  segments,  and  broader  than  they  are. 
Involucre  immersed  at  the  base,  densely  matted  with  ferruginous  hairs; 
valves  semicircular. 

Mauritius,  Bouton!  Endemic.  Intermediate  between  H.  ciliatum  and  li- 
neare,  with  the  narrow  frond  and  cutting  of  the  latter,  and  the  winged 
main  rachis  and  large  involucre  of  the  former. — Baker,  loc.  cit. 

I  have  seen  no  specimen  of  this,  and  for  this  reason  hesitate 
to  reduce  it;  but  there  is  nothing  in  the  description  to  distinguish 
it  from  a  narrow  form  of  H.  ciliatum,  well  known  in  Mauritius. 

120.  HYMENOPHYLLUM  CAPILLARE  Desvaux. 

Hyenopkyllum  capillare  Desvaux,  Mem.  Soc.  Linn.  Paris  6  (1827) 
333;  Christensen,  Dansk  bot.  Arkiv.  7  (1932)   12. 

Hymenophyllum  pendulum  Bory,  in  Belanger,  Voyage,  Bot.  2  (1833) 
81,  pi  8,  fig.  2. 

Sphaerocionium  pendulum  Presl,  Hymen.  126. 

Frondibus  subtripinnatifidis ;  pinnis  infimis  remotis,  raris;  pinnulis  utrin- 
que  pilosis  subpalmato-pinnatifidis ;  laciniis  denticulafcis  obtusis  subcontig- 
nis;  rachi  sinuosa,  nuda,  capillari,  hirsuta.  Trich.  hirsutum  Du  Pet. — 
Th.,  Flor.  Trist.  d'Acug.,  p.  34.  Excl.  syn.  L.  Crescit  in  insula  Tristan- 
d'Acugna.  Proximum  Trichom.  tricophylli  sed  laciniis  latioribus  basi  magis 
decurrentibus. — Desvaux,  loc.  cit. 

Hym£nqphylle  pendant  Hymenophyllum  (pendulum).  Fronde  linear  i 
dependente,  pinnata,  pinnulis  alternis  hirsuto-sericeis,  cuneato-subdeltoideis, 
profunde  laciniatis,  laciniis  obtusis  extremitate  fructiferis. 

Habitat.    Les  hautes  forets  de  File  de  Mascareigne. — Bory,  loc.  cit. 

I  give  Bory's  diagnosis;  being  sure  of  his  plant,  but  not  of 
Desvaux's,  retaining  Desvaux's  name  in  deference  to  usage. 
Hymenophyllum  fulvum  van  den  Bosch  has  been  regarded  as 
another  synonym,  incorrectly  in  my  opinion.  Presl's  name  must 
apply  to  Bory's  plant,  but  Presl  misplaced  it,  among  species  with 
simple,  not  stellate,  hairs. 

Stipes  3  to  6  cm  long,  terete,  filiform,  clothed  with  partly 
deciduous  branched  hairs,  fronds  up  to  40  cm  or  more  long,  3 
cm  wide,  bipinnatifid  with  the  larger  pinnules  once  or  twice 
forked,  rachis  terete  almost  to  the  apex,  hairy,  segments  2  to  3 
mm  long,  about  0.8  mm  wide,  margins  and  costse  densely  beset 
with  branched  hairs,  with  short  or  long  stalk  cells,  3  to  5  branches 
and  a  total  length  reaching  0.5  mm  or  more.  Cells  large,  mod- 
erately elongate,  with  rather  thin  walls;  sori  on  any  segments 
of  the  upper  part  of  the  frond,  as  broad  as  the  segment,  a  scant 
millimeter  long,  involucre  cleft  to  the  broadly  cuneate  or  trun- 
cate base,  immersed  in  hairs,  the  lips  rounded,  closely  dentate 
with  teeth  bearing  long,  branched  hairs. 
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Specimens:  Madagascar,  Bory  (fragment  in  Herb.  Lugd.- 
Bat.  ex  Mus.  Paris),  Hildebrandt  1848.  East  tropical  Africa, 
Stolz  873,  Daubenberger-Rosenst.  Ftt.  Afr.  or.  germ.  n.  2. 

Christensen  reports  a  Madagascar  form,  Perrier,  with  fronds 
10  cm  long,  1  to  1.5  cm  wide,  with  remote  pinnae  "deeply  cleft 
into  2-3  spreading  lobes."  Still  less-developed  plants,  Pollen 
and  van  Dam,  called  var.  minor  by  Rosenstock,  are  probably 
young  sporelings.  In  normal  fronds,  the  lowest  pinnse  are  re- 
mote, but  all  others  are  close  or  imbricate. 

121.  HYMENOPHYLLUM  MARLOTHII  Brause. 

Hymenophyllum  Marlothii  Brause,  in  Pedde's  Repert.   11    (1912) 

Rhizoma  longe  repens,  filiforme,  juventute  pilis  fulvis  stellatis  instruc- 
tum  denique  glabreseens,  interstitiis  0,5-3  cm  longis  folia  petiolata  emit- 
tens.  Petioli  filiformes  usque  ad  5  cm  longi  pilis  iis  rhizomatis  aequalibus 
muniti.  Laminiae  ambitu  lanceolatae  vel  subdeltoideae  usque  ad  12  cm 
longae  3  cm  latae,  utrinque  pilis  stellatis  vestitae,  subtripinnatifidae,  pellu- 
cidae,  membranaceae ;  pinnis  4-12-jugis,  usque  ad  rachim  fere  pinnatipar- 
titis,  patentibus,  ambitu  rhombeis,  subcontiguis,  alternis,  medianis  maximis 
2  cm  longis,  cr.  0,6  cm  latis,  inferioribus  paulum  decrescentibus  remotisque, 
superioribus  in  apicem  obtusiusculum  succedaneo-desinentibus,  usque  ad 
costam  0,9  mm  alatam  pinnatifidis  vel  bipinnatifidis ;  segmentis  usque  ad 
3-jugis,  linearibus  vel  pinnatifidis,  alternis,  margine  integro  vel  Ievissime 
undulato  pilis  stellatis  densis  instructis;  laciniis  linearibus  usque  ad  1  cm 
longis,  plus  minusve  1,3  mm  latis,  obtusiusculis ;  rachibus  costisque  validis 
cr.  0,9  mm  alatis  utrinque  pilis  stellatis  densis  praeditis;  nervis  validis 
simplicibus  vel  furcatis  prominentibus.  Sori  superiorem  laminae  partem 
occupantes  exigui,  laciniarum  apicibus  impositi.  Indusium  minimum,  cupu- 
liforme,  0,8  mm  latum,  0,4  mm  longum,  pilis  dense  obtectum. 

Peninsula  Montis  Tabularis,  in  saxosis  umbrosis  humidis  sil varum, 
Skeleton  ravine,  500  m.  u.  d.  M.     (R.  Marloth  no.  5169.— Juni  1912.) 

— Brause,  loc.  cit. 

The  Herbarium  Lugduno-Batavum  has  Marloth  1751,  ante- 
dating the  type  collection  by  nearly  25  years,  and  Wilms  S926; 
the  former  fruiting  freely.  These  specimens  fall  far  short  of 
the  size  given  by  Brause,  the  largest  frond  being  5  cm  long,  and 
correspondingly  less  divided.  The  hairs  are  like  those  of  H.  pilo- 
sissimum,  long,  and  with  a  long  basal  cell.  Thus  their  stellate 
distal  parts  are  scattered  over  the  (mostly  nether  surface  of 
the)  lamina,  but  none  originate  there;  they  are  mostly  binate 
along  the  margin,  solitary  along  the  veins,  and  have  commonly 
4  or  5  branches.  The  laminar  cells  are  large,  with  thin  walls, 
and  a  thin  layer  of  dense  material  closely  appressed  to  them, 
leaving  most  of  the  area  perfectly  transparent.  The  sori 
are  variable,  sometimes  as  small  as  described  by  Brause,  some- 
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times  as  wide  as  the  segments,  always  relatively  short,  setose, 
and  the  lips  ciliate  with  mostly  forked  hairs. 

The  short  involucres  provide  the  only  convenient  distinction 
from  H.  pilosissimum. 

Endemic  in  South  Africa. 

122.  HYMENOPHYLLUM  PILOSISSIMUM  Christensen. 

Hymenophyllum  pilosissimum  Christensen,  Gardens'  Bull.  7  (1934) 
213. 

H.  obtusum  Bak.  1879:  38,  Copel.,  Keys  307. — H.  obtuso  Hook,  et  Arn. 
Hawaiiensi  species  proxima  et  cum  ea  ab  auctoribus  false  conjuncta,  differt: 
majori;  stipite  exalato  ad  3-4  cm.  longo;  lamina  elongato-lanceolata,  ad 
10  cm.  longa,  2  cm.  lata,  bipinnata-tripinnatifida,  supra  sparse  subtus  den- 
sissime  pilis  stellatis  molliter  lanosa,  rachi  costique  late  alatis,  segmentis 
1  mm.  latis. 

Kinabalu,  s.  1.  (Burbidge,  type,  Kew),  Lumu  Lumu  to  Kamborangah,  on 
under  sides  of  sloping  tree  trunks  in  mossy  forest  (H.  25460),  Kam- 
borangah  (CI.  28983).— Dutch  Borneo:  Kemul  (Endert  4232,  p.  p.).— 
Papua:   Hunsteinspitze    (Ledermann  8460). 

Among  the  species  of  the  group  of  H.  ciliatum,  this  is  perhaps  the 
most  densely  hairy.  The  undersurface  is  throughout  covered  with  stellate 
hairs  which  bear,  on  the  tip  of  a  central  stalk,  4-6  simple  horizontal  or 
suberect  branches.  In  H.  obtusum  the  midrib  and  margins  only  bear  the 
stellate  hairs;  our  species  is  more  narrowly  lanceolate  in  outline,  some- 
what narrowed  toward  the  base  and  the  apex,  though  the  apex  may  be 
sometimes  rounded-obtuse.  The  sori  are  placed  on  the  tips  of  the  upper 
segments,  the  indusia  almost  as  wide  as  the  segments,  divided  nearly  to 
the  base,  the  valves  rounded,  densely  hairy,  sporangia  very  large. 

To  this  species  belong,  I  think,  all  other  Malayan  and  Melanesian  spec- 
imens called  by  other  authors  H.  obtusum  and  H.  subtilissimum. 

— Christensen,  loc.  cit. 

The  stated  distinctions  from  H.  obtusum  are  not  very  satis- 
factory. Thus:  H.  pilosissimum  is  usually  larger,  and  almost 
always  more  slender;  but  there  are  Hawaiian  collections  which 
match  H.  pilosissimum  in  these  respects,  and  Philippine  collec- 
tions which  match  H.  obtusum.  The  stipe  of  adult  H.  obtusum, 
is  likewise  wingless,  and  the  rachis  of  H.  pilosissimum  is  often 
terete  near  the  base.  The  nether  surface  of  H.  pilosissimum  is 
indeed  covered  by  stellate  hairs,  but  Hooker's  eye  was  truer 
when  he  wrote  of  H.  obtusum  (Sp.  Fil.  1:  93)  :  "Hairs  copious, 
confined  to  the  costa  and  margin,  many  lying  flat  over  the  sur- 
face of  the  frond."  The  hairs  which  cover  the  nether  surface 
of  both  species  spring  mostly  from  the  margin,  partly  from  the 
costa,  none  from  the  laminar  surface.  The  best  distinction  is 
provided  by  the  stellate  hairs.  The  central  stalk  is  commonly 
twice  as  long  in  H.  pilosissimum,  and  the  branches  are  much  more 
numerous — rarely  less  than  4,  rarely  7  or  8 — and  spreading  in 
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all  directions,  instead  of  practically  all  ascending.  It  is  the  size 
of  the  hairs  and  the  number  of  branches  that  make  this  much 
the  more  woolly  species.  The  cell  structure  is  identical,  and 
so  are  the  sori,  except  that  here  again  H.  pilosissimum  is  much 
more  woolly. 

Specimens:  BORNEO,  Holttum,  25460,  Clemens  28983  (both 
cited  by  Christensen) .  Philippines,  Elmer  6021,  9023,  9987, 
10062,  13796,  Merrill  6087,  Bur.  Sci.  9788,  15344,  236M,' 28399, 
30^08,  37931,  40627,  41906. 

121.  HYMENOPHYLLUM  SUBOBTUSUM  Roseiwtock. 

Hymenophyllum   subobtusum   Rosenstork,    in    Fedde's    Repert.    9 
(1910)  71. 

Hymenophyllum;  rhizomate  filiformi,  repente,  ramoso,  caespitoso,  pilis 
longis,  rufo-fuscis,  pedicellato-stellatis  hirsuto,  folia  subapproximata  ger- 
ente;  stipitibus  1-2  cm  longis,  t'eretibus,  exalatis,  stellato-pilosis ;  laminis 
ad  2-5  cm  longis,  2  cm  latis,  e  basi  late  cuneata  linearibus  vel  oblongis. 
obtusis,  nervis  margineque  exceptis  glabris,  subpinnatifidis ;  pinnis  alter- 
nis,  suberectis,  medialibus  maximis  c.  H  cm  longis,  f  cm  latis,  pinnulis 
1-2  utrinque  instructis,  ceteris  brevioribus,  furcatis  simplicibusve ;  pin- 
nulis et  laciniis  c.  6  mm  longis,  2  mm  latis,  linearibus,  apicem  versus 
paullo  angustatis,  obtusis,  plerisque  emarginatis,  margine  pilis  rufo-fuscis, 
fasciatis,  elongatis,  apice  furcatis  vel  stellatim  radiatis  dense  vestitis; 
rhachibus  subflexuosis,  elastice  curvatis,  totis  alatis,  cum  venis  venulisque 
fusco-atris,  uti  margines  frondis  pilosis;  soris  apices  laciniarum  frondis 
superiores  ac  mediae  terminantibus,  e  basi  latissime  cuneata  subrotundis, 
latioribus  quam  longis;  indusio  mediotenus  bivalvi,  integerrimo,  apice  den- 
sissime  hirsuto. 

Nova  Caledonia:  In  monte  Tao,  800  m  alt.;  I.  1910,  1.  Franc,  no  1J,.21. 

Von  dem  ihr  zunachststehenden  H.  obtusum  Hk.  et  Arn.  unterscheidet 
sich  diese  Art  durch  elastische  Krummung  des  Blattes,  etwa  doppelt  so 
breite  letzte  Abschnitte,  langere  Stiele  der  Sternhaare  und  durch  stern haa- 
rige  Bekleidung  des  Rhizoms. 

So  far  as  the  limited  material  in  the  type  collection  shows, 
this  is  like  H.  pilosissimum  in  form  of  frond;  more  like  H.  ob- 
tusum in  ascending  branches  of  the  hairs;  different  from  both 
in  having  wider  segments  and  longer  hairs.  The  stalk  cell  of 
the  marginal  hair  is  about  0.5  mm  long;  the  entire  hair,  more 
than  1  mm.  The  cellular  structure  is  identical.  Branched  hairs 
on  the  lips  of  the  involucre  are  commoner  in  this  species. 

Endemic  in  New  Caledonia,  and  known  by  the  type  collection 
only. 

124.  HYMENOPHYLLUM  OBTUSUM  Hooker  and  Arnott. 

Hymenophyllum  obtusum  Hooker  and  Arnott,  Bot.  Voy.  Beechey 
(1832)  109;  Hooker,  Sp.  Fil.  1:  93,  pi  $S,  D. 

Frondibus  caespitosis  oblongis  obtusissimis  tripinnatifidis,  laciniis  (ap- 
proximatis)   linearibus  erecto-patentibus,  costa  marginibusque  pilis  longis 
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stellatis  obsitis,  stipite  gracillimo  hirto,  indusiis  (in.  laciniis  supremis) 
terminalibus  orbicularibus  pilis  ramosis  dense  ciliatis. 

This  may  be  known  from  H.  hirsutum  by  the  longer  branched  or  stellated 
hairs,  which  are  confined  wholly  to  the  midrib  and  margin.  The  ultimate 
laciniae  are  somewhat  corymbose,  generally  reaching  to  the  same  height, 
so  as  to  give  almost  a  truncated  appearance  to  the  outline  of  the  frond. 

(Sandwich  Islands.) — Hooker  and  Arnott,  loc.  cit. 

Rhizome  and  stipe  filiform,  hairy  with  mostly  simple  but  oc- 
casionally branched  or  stellate  hairs;  fronds  up  to  8  cm,  but 
more  commonly  3  to  4  cm  long,  the  usual  form,  although  the 
basic  division  is  pinnate,  being  flabellate  in  appearance  so  that 
the  fronds  may  be  as  broad  as  long,  with  a  broad,  rounded  or 
truncate  apex,  the  less  common  long  forms  (Hildebrand,  col- 
lected in  1870,  in  Herb.  Copeland,  but  not  in  U.  S.  Nat.  Herb. ; 
Emma  B.  Freeman  in  U.  S.  Nat.  Herb.)  lanceolate  or  oblanceo- 
late,  and  pinnate  in  appearance  as  well  as  in  fact;  segments 
5  to  8  mm  long  (less  in  small  forms),  about  1  mm  wide,  the 
margin  and  costa  densely  setose,  the  marginal  hairs  usually 
tufted,  branched  at  the  base  only,  or  more  generally  consisting 
of  a  comparatively  stout  cell  about  i  mm  long  bearing  two  or 
three  more  slender  suberect  branches ;  cells  large  with  very  thin 
walls;  sori  terminal  on  the  segments  and  mostly  in  the  margin 
or  broad  apex  of  the  frond  as  a  whole,  involucre  about  as  wide 
as  the  segments,  cleft  to  a  very  wide-angled  base,  setose  on  the 
lower  part  of  the  back,  the  lips  densely  ciliate  with  mostly 
solitary  and  simple  hairs,  receptacle  short,  globose. 

Endemic  in  Hawaii,  so  far  as  my  specimens  show,  and  very 
commonly  collected  there.  Distinguished  from  its  local  relative, 
H.  lanceolatum,  by  denser  pubescence  with  more  spreading  and 
branched  hairs;  usually,  also,  by  the  form  of  the  frond. 

125.  HYMENOPHYLLUM  SPLENDIDUM  van  den  Bosch. 

Hymenophyllum  splendidum  VAN  den  Bosch,  Ned.  Kruid.  Arch.  58 

(1863)    192. 
Hymenophyllum  Plumieri  Kuhn,  Fil.  Afric.  (1868)  41.  vix  Hooker 

and  Greville. 

Fronde  lanceolata  vel  lineari-lanceolata  elongata  bipinnat'ifida,  laciniis 
primariis  patulis  vel  erecto-patulis  remotis  (imo  distantibus)  rhomboideo- 
oblongis,  secundariis  erectis  (apice  saepe  recurvis)  contiguis  1-2  furcatis 
vel  simplicibus,  lacinulis  late  linearibus  modice  elongatis  planis,  apice  10- 
tundato  integro,  margine  minute  denticulato,  pilis  stipitatis  simplicibus 
furcatisve  rigidis  flavescenti-diaphanis,  rhachi  flexuosa  debili  setacea,  pa- 
riter  ac  venae,  angulo  patente,  venulaeque  angulo  acuto  exeuntes,  nigre- 
scente  dense  hirsuta,  cellulis  diaphanis  teneris  mediocribus  inaequalibus 
hexaedris  valde  elongatis,  parietibus  hyalinis  tenuibus  minutissime  denti- 
culatis,    interaneis    amorphis    parietalibus    dilutiusculis    flavescenti-fuscis, 
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medium  oblongum  hyalinum  relinquentibus,  marginalibus  parvis  angustis 
elongatis  semihexaedries,  soris  in  lacinulis  terminalibus  immersis  mediocri- 
bus,  indusio  basi  late  rotundato-conico,  mediotenus  bilobo,  lobis  semi-circu- 
laribus  denticulatis  ciliatis,  receptaculo  filiformi  incluso,  stipite  apice  alato 
setaceo  flexuoso  debili  rufofusco  hirsute  Rhizoma  repens  ramosum  seta- 
ceum  pilosum,  frons  usque  41  decim.  longa,  5  centim.  lata  debilis  (pendula) 
membranacea  diaphana  olivaceo-fusea. 

Hab.     Africa  occidentalis  (Ins.  Fernando  Po),  Mann  (H.  Hook.). 

—Van  den  Bosch,  loc.  cit. 

The  Herbarium  Lugduno-Batavum  contains,  besides  the  "au- 
thentic Specimen"  of  van  den  Bosch,  which  as  usual  is  a  frag- 
ment, a  full  sheet  received  later  from  Kew.  The  rachis  is  broadly 
winged ;  segments  1.3-2  mm  wide,  denticulate  with  minute,  hair- 
bearing  projections,  and  bearing  similar  hairs  sparsely  scattered 
over  the  laminar  surface,  the  hairs  minute,  mostly  once  forked 
(with  only  two  branches) ;  sori  narrower  than  the  segments, 
about  1.5  mm  long,  with  broadly  cuneate  to  truncate,  immersed 
base,  and  rounded  lips,  denticulate  with  projections  bearing 
minute  forked  or  simple  hairs. 

I  have  seen  this  from  Fernando  Po  only;  it  is  credited  with 
a  range  on  the  African  continent. 

It  seems  to  me  very  distinct  from  H.  ciliatum,  to  which  it 
has  been  reduced.  In  the  presence  of  hairs  on  the  laminar 
surface,  it  resembles  rather  the  American  (Jamaican)  H.  hir- 
sutum  (L.)  Sw. 

126.  HYMENOPHYLLUM  FERRUGINEUM  Colla. 

Hymenophyllum  ferrugineum  Colla,  Mem.  Sci.  Torino  39   (1836) 

30. 
Hymenophyllum  subtilissimum  Kunze,  Anal.  Pterid.   (1837)   49. 
Hymenophyllum  Frankliniae  Colenso,  Tasm.  Journ.  1    (1841)  378. 
Hymenophyllum  franklhiianum  Colenso,   Tasm.  Journ.   2    (1844) 

183. 
Hymenophyllum  aertiginosum  p  Hooker,  Sp.  Fil.  1   (1844)  94  (and 

teste  Syn.  Fil.  64,  pi.  34,  A),  non  Carmichael. 

"H.  undique  ferrugineo-pilosum,  stipite  rachideque  teretibus,  fronde 
pinnata,  pinnis  alternis  ovatis  pinnatisectis,  segmentis  2— 3-fidis  simplici- 
busque,  laciniis  linearibus  obtusis,  soris  terminalibus  globosis."  NOB. 
(Ad  rupes  et  arborum  radices  in  sylvis  umbrosis  montium  editorum  ins. 
Iuan-Femandez  Berter.). — Colla,  loc.  cit. 

The  plant  of  Juan  Fernandez  is  unknown  to  me,  and  its  name 
for  the  New  Zealand  plant  is  accepted  on  faith. 

Rhizome  and  stipe  filiform,  stipe  2  to  6  cm  long,  terete,  dark, 
shining,  naked  in  age  except  at  the  top ;  frond  10  to  18  cm  long, 
lanceolate,  tripinnatifid,  rachis  terete  in  the  lower  part,  winged 
above,  everywhere  densely  beset  with  solitary  or  clustered  stel- 
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late  hairs,  segments  2  to  3  mm  long,  0.6  to  1  mm  wide,  eiliate 
with  clustered  stellate  hairs  with  four  to  six  branches  from 
stouter  stalk-cells,  the  laminar  surface  also  bearing  some  similar 
but  solitary  hairs;  cells  mostly  isodiametric,  small,  walls  thin 
and  undifferentiated;  sori  as  wide  as  the  segments,  and,  except 
for  the  hairs,  shorter  than  wide,  involucre  cleft  to  the  immersed 
broadly  cuneate  or  rounded  base,  lips  long-ciliate  with  branched 
and  stellate  hairs,  receptacle  included,  columnar. 

Specimen:  New  Zealand,  Kirk  261,  803,  Ranft,  Cunningham, 
Petrie,  Bell,  Smith.  Straits  of  Magellan,  Safford  368,  bears 
no  hairs  on  the  lamina. 

9.  Subgenus  APTEROPTERIS  noraen  novum 

Lamina  vera  omnino  carente,  filamentis  brevibus  cellularum 
axibus  frondis  ubique  excurrentibus  pilis  stellatis  dense  obtectis 
substituta,  segmentis  frondis  deinde  crasse  filiformibus  haud 
applanatis. 

A  single  species,  related  to  Sphaerocionium  as  shown  by  the 
stellate  pubescence,  endemic  in  New  Zealand. 

127.  HYMENOPHYLLUM   MALINGII    (Hooker)    Mettenius. 

Hymenophyllum  Malingii  (Hooker)  Mettenius,  Hymen.  (1864)  423, 
pi  1,  fig.  82  (non  rite) ;  Giesenhagen,  Flora  (1890)  448,  pi  b> 
fig.  25. 

Trichomanes  Malingii  Hooker,  Garden  Ferns  (1862)  pi  64. 

Caudex  long,  slender,  filiform;  stipites  scattered  on  the  caudex  rarely 
more  than  an  inch  long,  slender;  fronds  two  to  four  inches  long,  oblong- 
lanceolate,  tri-quadripinnate,  or  rather  perhaps  pinnatifid,  destitute  of  any 
wing  or  foliaeeous  portion,  consisting  of  rachis  alone;  the  ultimate  branches 
are  often  forked,  and  in  the  fertile  fronds  almost  all  the  branches  are 
soriferous  at  the  apex,  and  the  whole  frond  is  clothed  with  a  dense  stellated 
pubescence  of  a  ferruginous  colour  on  one  side  and  a  pale  grey  on  the 
other;  involucres  terminal,  subhemispherical,  of  a  thick  and  firm  texture, 
obscurely  two-lipped,  and  with  the  lips  lobed;  column  scarcely  exerted, 
thick,  fleshy,  fusiform. 

Hab.  Mr.  Mating,  it  appears,  is  the  fortunate  discoverer  of  this  re- 
markable hymenophyllaceous  Fern  on  the  ranges  of  Golden  Bar,  Middle 
Island,  New  Zealand,  and  Mr.  Brunner,  Surveyor  General,  Middle  Island, 
on  the  "mountain-range  between  Blind  Bay  and  Massacre  Bay"  (possibly 
the  same  locality). — Hooker,  loc.  cit. 

Mettenius,  loc.  cit.,  says  "H.  Malingii  .  .  .  bietet  das-  einzige 
Beispiel  unter  den  Hymenophyllaceen  und  Farnen  iiberhaupt, 
wo  alle  und  jede  Spur  einer  blattartigen  Ausbildung  fehlt." 
Giesenhagen  recognized  the  presence  of  parenchyma  cells,  each 
growing  out  into  a  "papilla."  It  is  the  multitude  of  these  pa- 
pillae, standing  closely  side  by  side,  and  completely  sheathing 
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the  axes,  which  takes  the  place,  physiologically,  of  the  lamina; 
the  layer  of  papillae  is  protected  in  turn  by  interwoven  horizontal 
branches  of  the  stellate  hairs,  the  stalk  cells  of  which  run  out 
between  the  papillae  from  the  sclerenchyma  sheaths  of  the  bun- 
dles; sori  on  the  apices  of  any  or  all  segments,  slightly  wider 
than  the  segments  but  very  small,  about  1  mm  long,  the  apex 
with  two  very  short,  broad  lips,  the  entire  involucre  immersed 
in  the  stellate  pubescence  borne  on  every  part  of  it;  receptacle 
cylindric,  usually  a  little  longer  than  the  involucre. 

Specimens:  New  Zealand,  Kirk,  Cheeseman,  Sledge  120, 
Brame,  Thomson,  Ranft-Rosenstock,  Fil.  Novae  Zeal.  n.  9,  Pe- 
trie.    Tasmania,  Rodney. 

Without  evident  near  relatives. 

SPECIES   ERRATIM   SUB    HYMENOPHYLLO   DESCRIPTAE 
HYMENOPHYLLUM  ? 

Hymenophyllum  Foxworthyi  Copeland,  Philip.  Journ.  Sci.  §  C  12 
(1917)  45  =  Trichomanes  pallidum  Bl.  broadly  construed;  more 
exactly  Craspedoneuron  Braunii  van  den  Bosch. 

Hymenophyllum  Rolandi  Prineipis  RoSENSTOCK,  Fedde's  Repert.  9 
(1910)   72. 

This  plant,  "Hymenophyllum  (ex  opinione)"  of  Rosenstock, 
and  easily  recognized  as  "einen  isolierten  Typ,"  cannot,  in  my 
opinion,  whatever  its  fructification,  be  included  in  the  genus. 
It  does  appear  to  belong  in  the  family.  As  between  the  two  old 
genera,  I  would  rather  guess  it  to  be  Trichomanes,  but  regard 
it  rather  as  a  distinct  genus — if  it  belongs  in  the  family  at  all. 

It  was  collected  sterile  on  Mount  Tao,  altitude  700  m,  by  Franc 
in  1910,  and  is  otherwise  unknown.  No  specimen  is  in  the  Bo- 
nati  Herbarium,  but  the  Univ.  Calif.  Herb,  contains  an  excellent 
specimen,  sterile  of  course,  from  Rosenstock,  ex  Herb.  Bona- 
parte. 
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ILLUSTRATIONS 

[Drawings    of   Meringium   are  mostly   by   E.    Borbe;  of   Mecodium   by   L.   Alicbusan.    Photo- 
graphs by   the   Bureau  of   Science.] 

Plate  1 

Hymenophyllum  rwciaefolium  Bory.  Herb.  Lugd.-Bat.  908,  282-729,  from 
Bourbon;  1,  frond,  x  0.5;  2,  cells,  x  380;  8,  sorus,  X  30. 

Plate  2 

Hymenophyllum  pollenianum  Rosenstock.  Type,  in  Herb.  Lugd.-Bat.;  1, 
frond,  X   1.5;  2,  cells,  X  380;  3,  sorus,  X  30;  4,  receptacle,  X  30. 

Plate  3 

Hymenophyllum  macroglossum  van  den  Bosch.  Cotype,  in  Gray  Herb.;  1, 
frond,   X   1.5;  2,  cells,   x   380;  8,  sorus,   X   30;  4,  receptacle,  X   30. 

Plate  4 

Hymenophyllum  penangianum  Matthew  and  Christ,  Illustrated  by  the  type 
of  H.  8emifissum}  in  Phil.  Nat.  Herb.;  1,  frond,  X  2.5;  2,  cells,  X  380; 
$,  sorus,   X    30. 

Plate  5 

Hymenophyllum  pachydermicum  Cesati.  Figs.  1  to  3,  Clemens  28270,  in 
Phil.  Nat.  Herb.;  1,  frond,  X  1;  2,  dorsal  surface  of  pinnae,  X  1.3; 
3,  sorus,  X  20;  -4,  Clemens  22178,  cells,  X  250;  5,  cells  of  type  (Bec- 
cari),  x  250;  figs.  6  to  8,  type  of  H.  Clemensiae;  6,  frond,  X  1.6;  7, 
sorus,  X  20;  8,  receptacle  (broken),  X  20;  9,  type  of  H.  halconense, 
cells,  X  250. 

Plate  6 

Hymenophyllum  pulchrum  Copeland  sp.  nov.  Type,  in  Phil.  Nat.  Herb.; 
1,  frond,  x  0.5;  2,  cells,  X  380;  3,  sorus,  X  30. 

Plate  7 

Hymenophyllum  edentulum  Christensen.  1,  Type  fragment  in  Herb.  Lugd.- 
Bat.,  cells,  X  380;  figs.  2  to  3,  Bur.  Sci.  78780  in  Herb.  Copeland;  2, 
frond,    X    1.5;  8,  sorus,   X    15. 

Plate  8 

Hymenophyllum  Meyenianum  Copeland.  1,  Frond,  cotype  of  H.  serrulatum 
in  Phil.  Nat.  Herb.  X  0.3;  2,  cotype  of  same  in  Gray  Herb.,  cells, 
X  250;  figs.  3  to  6,  cells,  x  250;  3,  Bur.  Sci.  29701,  from  Rizal;  4,' 
Weber  1W,  from  Davao;  5,  Elmer  9910,  from  Negros;  6,  Bur.  Sci. 
3380$,  from  Ilocos  Norte;  figs.  7  and  8,  sori,  X  10;  7,  cotype  in  Phil. 
Nat.  Herb.;  8,  Yates  s.  n.,  from  Mount  Banahao. 
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Plate  9 

Hymenopkyllum  vittatum  Copeland  sp.  nov.     Type,  1,  frond,  X  1;  2,  cells, 

X  380;  8,  sorus,  X  15. 
Hymenopkyllum  Ramosii  Copeland  sp.  nov.    Type,  4,  frond,  x  1;  5,  cells, 

X  380;  8,  sorus,  X  15. 

Plate  W 

Hymenopkyllum  bicolanum  Copeland  sp.  nov.  Type  in  Phil.  Nat.  Herb. 
1,  frond,  X  2;  2,  cells,  X  380;  8,  sorus,  X  30. 

Plate  11 

Hymenopkyllum  campanulatum  Christ.  Cotype  in  Phil.  Nat.  Herb.;  1, 
frond,  X  2;  2,  cells,  X  380;  3,  sorus,  X  30. 

Plate  12 

Hymenopkyllum  bontocense  Copeland  sp.  nov.  Type;  1,  frond,  X  1;  2, 
cells,  x  380;  8,  sorus,  X  15;  4,  three  sori  on  one  plant,  x  5. 

Plate  13 

Hymenopkyllum  Merrillii  Christ.  Cotype  in  Phil.  Nat.  Herb.;  1,  frond, 
X  1.5;  2,  cells,  x  380;  3  and  k>  sori,  x  30. 

Plate  14 

Hymenopkyllum  holochilum  (van  den  Bosch)  Christensen.  1,  Type  in  Herb. 
Lugd.-Bat.,  cells,  X  250;  2,  Bakh  van  den  Brink  5878  in  Herb.  Univ. 
Calif.,  frond,  X  1 ;  8,  sorus  of  same,  x  20 ;  .4,  sorus  of  type,  X  20. 

Plate  15 

Hymenopkyllum  denticulatum  Swartz.  Pigs.  1  to  5,  Mousset,  in  Phil.  Nat. 
Herb.;  1,  frond,  X  1;  2,  detail  of  margin,  x  52;  8,  cells,  x  350;  h, 
sorus,  X  10;  5,  sporangium,  x  52;  6,  Bur.  Sci.  17524,  tip  of  frond, 
X  3;  7  and  8,  Palmer  and  Bryant  577,  in  Herb.  Univ.  Calif.,  sorus, 
ventral  and  dorsal  faces,   X   10. 

Plate  16 

Hymenopkyllum  Hosei  Copeland.  Cotype  in  Herb.  Copeland;  i,  frond,  x 
1.5;  2,  cells,  X  380;  3  and  -4,  sorus,  both  sides,  X  30;  5,  sporangium, 
X   78. 

Plate  17 

Hymenopkyllum  acanthoides  (van  den  Bosch)  Rosenstock.  Sumatra  speci- 
men in  Herb.  Lugd.-Bat.;  1,  frond,  X  1;  2,  cells,  x  380;  8,  sorus, 
X  15;  A,  receptacle,  x  30. 

Plate  18 

Hymenopkyllum  blandum  Raciborski.  Pigs.  1  to  3,  Elmer  11690,  in  Phil. 
Nat.  Herb.;  1,  frond,  x  2.5;  2,  cells,  X  380;  8,  sorus,  X  30;  U,  sorus 
of  cotype,   X   30. 
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Plate  19 

Hymenophyllum  johoreme  Holttum.  Type,  in  Herb.  Singap.;  1,  frond, 
X  3.3;  2,  cells,  X  250;  3,  hair,  X  250;  4,  sorus,  X  20;  5,  sporangium, 
X  52. 

Plate  20 

Hymenophyllum  reductum  Copeland  sp.  nov.  Type;  1,  frond,  X  3;  2, 
cells,  X  380;  3,  marginal  hair,  X  78;  4,  sorus,  X  15. 

Plate  21 

Hymenophyllum   Rosenstockii   Brause.     Cotype,    ex    Mus.    Bot.    Berol.;    1, 

frond,   X    2;  2,  cells,   X   380. 
Hymenophyllum  herterianum  Brause.     Type  fragment,  ex  Mus.  Bot.  Berol. ; 

8,  cells,  X  380. 

Plate  22 

Hymenophyllum  ovatum  Copeland.  Type,  in  Herb.  Copeland;  J,  frond, 
X  2;  2,  cells,  X  380;  3,  sorus,  X  30;  4,  sporangium,  X  78. 

Plate  23 

Hymenophyllum  Foersteri  Rosenstock.  Cotype,  in  Herb.  Univ.  Calif.;  1, 
frond,  X  1;  2,  cells,  X  380;  3,  marginal  tooth,  X  78;  4,  sorus,  X  15; 
5,  receptacle,   X   15. 

Plate  24 

Hymenophyllum  viride  Rosenstock.  Type,  in  Herb.  Lugd.-Bat.;  1,  frond, 
X    1.5;   2,  cells,    x    380;  3,  sorus,    X   30. 

Plate  25 

Hymenophyllum  Macgillivrayi  (Baker)  Copeland.  Home,  in  Gray  Herb.; 
1,  frond,  X   1.5;  2,  cells,  X  380;  3,  sorus,  X  30. 

Plate  26 

Hymenophyllum  gorgoneum  Copeland  sp.  nov.  Type,  in  Phil.  Nat.  Herb. ; 
1,  frond,   X   1.5;  2,  cells,   X   380;  3,  sorus,  X   15. 

Plate  27 

Hymenophyllum  feejeense  Brackenridge.  Type,  in  U.  S.  Nat.  Herb.;  1, 
frond,  X  1;  2,  cells,  X  380;  3,  sorus,  X  30. 

Plate  28 

Hymenophyllum  praetervisum  Christ.  Reinecke  88,  in  U.  S.  Nat.  Herb.; 
1,  frond,   X   1.5;  2,  cells,   X   380;  3,  sorus,   X   15. 

Plate  29 

Hymenophyllum  Armstrongii  Kirk.  Kirk,  188;  1,  frond,  X  5;  2,  cells, 
X    380;  8,  sorus,  old,   X    30;  4,  sorus,  young,  in  outline,    X   30;   5, 

sporangium,    X    78. 
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Plate  30 

Hymenophyllum  multifidum  Swartz.     Ranft,  in  Herb*  Univ.  Calif.;  I,  frond 

(very  large),  X   0.5;  2,  cells,   x   280;  3,  sorus,   x   16. 
Hymenophyllum  bivalve  Swartz.    Holloway  specimen,  in  Herb.  Univ.  Calif.; 

4,  pinna,  X  1;  5,  sorus,  X  15;  6,  cells,  x   380. 

Plate  31 

Hymenophyllum  fuscum  van  den  Bosch.  Copeland,  Mount  Gedeh;  1,  pho- 
tograph, showing  fronds  of  typical  H.  fuscum  and  approximately  ty- 
pical H.  Z oiling erianum  on  the  same  rhizome,  X  0.3;  2,  cells,  X   250; 

5,  sorus,  X  20;  4,  sporangium,  X  52. 

Plate  32 

Hymenophyllum  Ledermannii  Brause.  Cotype,  from  Mus.  Bot.  Berol. ;  1, 
pinna,   X   3.3;  2,  cells,   X   250;  3,  sorus,   X   20. 

Plate  33 

Hymenophyllum  geluense  Rosenstock.  Bamler,  in  Herb.  Univ.  Calif.;  i, 
frond,  X   0.6;  2,  cells,   X   250;  3,  sorus,   X   20;  4  sporangium,   X   52. 

Plate  34 

Hymenophyllum  laminatum  Copeland.  Type,  in  Herb.  Copeland;  i,  frond, 
X  0.6;  2,  cross  section,  X  20;  3,  cells,  X  250;  A,  sorus,  X  20;  5,  spo- 
rangium,  X   52. 

Plate  35 

Hymenophyllum  odontophyllum  Copeland  sp.  nov.  Type;  1,  frond,  X  1; 
2,  detail  of  rachis,  X  10;  3,  detail  of  pinnule,  X  10;  4,  sorus,  X  15; 
5,  cells,   X  380. 

Plate  36 

Hymenophyllum  Baileyanum  Domin.     Type  collection,  ex  Queensland  Herb. ; 

i,  frond,  X  0.6;  2  and  3,  cells,  X  250;  4,  sorus,  X  10. 
Hymenophyllum  Deplanehei  Mettenius.     Topotype,  in  Herb.  Univ.  Calif.; 

5,  frond,  X  0.6;  6>  cells,   X  250;  7,  sorus,  X   10. 

Plate  37 

Hymenophyllum  peltatum  Desvaux.  Perrier  de  la  Bathie  18758,  in  U.  S. 
Nat.  Herb.;  1,  frond,  X  2;  2,  cells,  x  380;  3,  sorus,  X  30. 

Plate  38 

Hymenophyllum  affine  Brackenridge.  Type;  ly  frond,  X  2.5;  2,  cells,  X 
380;  8}  sorus,  X  30;  4,  Parks  200U0,  frond,  x  2. 

Plate  39 

Hymenophyllum  perfissum  Copeland.  Cotype,  in  Herb.  Copeland;  i,  frond, 
X  2;  2,  cells,  X  380;  3,  sorus,  X  30;  4,  sporangium,  X  78. 
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Plate  40 

Hymenophyllum  antarcticum  Presl.  Cotype,  in  Herb.  Lugd.-Bat.;  1,  frond, 
X  1.5;  2,  cells,  X  380;  3,  sorus,  X  30. 

Plate  43 

Hymenophyllum  Cheesemanii  Baker.  Probable  cotype;  1,  frond,  X  5;  2, 
cells,   X    380;  3,  sorus,   X    30. 

Plate  42 

Hymenophyllum  tunbridgense  (L.)  Smith.  Topotype,  U.  S.  Nat.  Herb. 
5754.5;  1,  frond,  X  1.6;  2,  cells,  X  250;  3,  sorus,  X  20;  figs.  4  to  6, 
H.  dregeanum,  cotype,  in  Herb.  Lugd.-Bat.;  4,  frond,  X  1;  5,  cells, 
X   250;  6,  sorus,  X  20. 

Plate  43 

Hymenophyllum  barbatum  (van  den  Bosch)  Baker.  Type  collection  in 
Herb.  Lugd.-Bat.;  1,  frond,   X   2.5;  2,  cells,   X   250;  3,  sorus,   X   20: 

4,  Hancock  206,  in  U.  S.  Nat.  Herb.,  frond,  X  1. 

Plate  44 

Hymenophyllum  simonsianum  Hooker.  Henderson,  in  U.  S.  Nat.  Herb.; 
1,  frond,  X   1.5;  2,  cells,  X   380;  8,  sorus,   X   15. 

Plate  45 

Hymenophyllum  pumilum  C.  Moore.     Moore,  in  U.  S.  Nat.  Herb.;  1,  frond, 

X   1.5;  2,  cells,   X   380;  3t  sorus,   X   15. 
Hymenophyllum  Pumilio  Rosenstock.     Cotype;  4,  frond,  with  sorus,  X  15; 

5,  cells,   X    190. 

Plate  46 

Hymenophyllum  polyanthos  Swartz.  Figs.  1  to  4,  "H.  subdemissum  Christ/' 
topotype,  Elmer  180U;  1,  frond,  X  1;  2,  cells,  X  250;  3,  sorus,  X  20; 
4,  receptacle,  X  20;  5  to  1 3f  sori,  all  X  20;  5,  6,  and  6a,  Bur.  Sci.  77215, 
from  same  frond;  7,  Bur.  Sci.  43006,  "pseudorarum;"  8,  Merrill  6948; 
9,  Bur.  Sci.  83462;  10  and  11,  Clemens  27027  (H.  microchilum)  ;  12, 
Clemens  40984;  18,  Bur.  Sci.  77216. 

Plate  47 

Hymenophyllum  polyanthos  Swartz.  (Figs.  1  to  5,  H.  gracilius  cotype, 
Herb.  Univ.  Calif.) ;  1  and  2,  fronds,  X  0.5;  3,  cells,  X  250;  4,  sorus, 
X  20;  5,  receptacle,  X  20;  ^,  lax  frond,  Bur.  Sci.  14845,  X  0.5;  7, 
congested  frond,  Bur.  Sci.  16661,  X  1;  figs.  8  to  10,  "H.  punctisorum ;" 
8,  sorus,  X  20;  9,  receptacle,  X  20;  10,  cells,  X  250. 

Plate  48 

Hymenophyllum  Kuhnii  Christensen.  Daubenberger,  in  Herb.  Univ.  Ca- 
lif.; 1,  frond,  X  0.5;  2,  cells,  X  380;  3,  sorus,  X  30;  4,  receptacle, 
X   30. 
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Plate  49 

Hymenophyllum  recurvum  Gaudichaud.  Cotype,  in  Phil.  Nat.  Herb.;  1, 
frond,  X  0.6;  2,  cells,  x  250;  8,  sorus,  X  20;  -4,  receptacle,  X  20. 

Plate  50 

Hymenophyllum  angulosum  Christ.  Cotype,  in  Phil.  Nat.  Herb.;  1,  frond, 
X    0.5;  2,  cells,   X    380;  3,  sorus,    X    15;  4,  receptacle,   X   30. 

Plate  51 

Hymenophyllum  paniculiflorum  Presl.  Cotype,  in  Phil.  Nat.  Herb.;  1, 
frond,  X  1;  2,  cells,  X  380;  3,  sorus,  X  30;  U,  receptacle,  X  30;  5, 
Mindanao  specimen,  Bur.  Set.  38565,  cells,   X    380. 

Plate  52 

Hymenophyllum   nitiduloides    Copeland    sp.    nov.     Type;    1,   frond,    X    2; 

2,  cells,   X   380;  3,  sorus,   X   30;  4,  receptacle,   x   30. 

Plate  53 

Hymenophyllum  sanguinolentum  Swartz.  Cheeseman,  in  Herb.  Univ.  Ca- 
lif.; 1,  frond,   X   0.5;  Brame,  in  U.  S.  Nat.  Herb.;  2,  cells,    X   380; 

3,  sorus,  X  15;  4,  sorus  with  cristate  back,  x  15;  5,  receptacle,  X  30. 

Plate  54 

Hymenophyllum  productum  Kunze.  Hort.  Bog.  273,  Herb.  Lugd.-Bat.  90, 
281-51*9;  1,  frond,  x  0.5;  2,  cells,  X  380;  3,  sorus,  X  15;  4,  recepta- 
cle,  X    30. 

Plate  55 

Hymenophyllum  Reinwardtii  van  den  Bosch.  Type,  in  Herb.  Lugd.-Bat.; 
1,  frond,  X  0.5;  2,  cells,  X  78;  3,  cells,  X  380;  U,  sorus,  X  15;  5, 
receptacle,   X  30. 

Plate  56 

Hymenophyllum,  thuidium  Harrington.  Cotype,  in  U.  S.  Nat.  Herb.;  J, 
frond,  X  0.3;  2,  portion  of  frond,  X  20;  3,  cells,  X  52;  4,  cells,  X 
250;  5,  sorus,   X   10;  6,  receptacle,   X   20. 

Plate  57 

Hymenophyllum  samoense  Baker.  Gillespie  5125,  from  Fiji,  in  Herb.  Univ. 
Calif.;  1,  frond,  X  0.5;  2,  detail  of  margin,  x  78;  3,  cells,  X  380;  4, 
sorus,   X    15;  5,  receptacle,   X    30. 

Plate  58 

Hymenophyllum  emarginatum  Swartz.  Type,  in  Herb.  Swartz,  Stockholm; 
1,  cells,  X  250;  2,  sorus,  X  10;  8,  receptacle,  X  20;  figs.  4  to  8,  "H. 
eximium"  Zollinger  258,  in  Herb.  Lugd.-Bat. ;  4,  frond,  X  0.3 ;  5,  cells, 
X  250;  6,  sorus,  x  10;  7  and  8,  receptacles,  X  20;  figs.  9  to  11, 
"H.  modestum;"  9,  sorus  of  type,  x  20;  10,  cells  of  type,  X  250;  11, 
receptacle  of  cotype,  in  Phil.  Nat.  Herb.,   X  20. 
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Plate  59 
Hymenophyllum  javanieum  Sprengel.  Figs.  1  to  4,  Palmer  and  Bryant 
753,  from  Java;  1,  frond,  x  0.6;  2,  cells,  x  250;  3,  sorus,  X  10;  4, 
receptacle,  x  20;  5,  Palmer  and  Bryant  851,  sorus,  X  10;  6,  Palmer 
and  Bryant  360,  sorus,  X  10;  7,  Yates  2863,  sorus,  X  10;  8,  Yates  2698, 
sorus,  X  10;  9,  Gillespie  3823,  from  Fiji,  sorus,  X  10;  all  in  Herb 
Univ.  Calif. 

Plate  60 

Hymenophyllum  fimbriatum  J.  Smith.  Figs.  1  to  4,  cotype,  in  Phil.  Nat. 
Herb.;  1,  frond,  x  0.5;  2,  cells,  X  380;  3,  sorus,  x  15;  4,  receptacle 
(of  small  sorus),  X  30;  figs.  5  to  8,  involucres,  X  15;  5,  Bur.  Sci. 
42225,  from  Rizal;  6,  Bur.  Sci.  75698,  from  Albay;  7,  Yoder  s.  n.,  from 
Panay;  8,  cotype  of  H.  fratemum,  from  Panay. 

Plate  61 

Hymenophyllum  riukiuense  Christ,  Faurie  4640,  in  Herb.  Copeland;  1, 
frond,  X  1;  2,  cells,  X  380;  s,  sorus,  dissected,  x  30;  4,  receptacle, 
X    30. 

Plate  62 

Hymenophyllum  flabellatum  La  Billardiere.     Kerschner,  U.  S.  Nat.  Herb.; 

1,  frond,  X  0.5;  2,  cells,  X  380;  3,  sorus,  X   15;  4,  receptacle,  X  30; 
5,  hair  of  rhizome,   x   40. 

Plate  63 

Hymenophyllum  Le  Ratii  Rosensi.oek.  FiL  Nov.  Caled.  Exsic.  64,  in  Phil. 
Nat.  Herb.;  1  and  2,  fronds,  X  0.6;  8,  cells,  X  250;  4,  sorus,  X  20; 
5,  receptacle,  X  20;  5,  sporangia. 

Plate  64 

Hymenophyllum  varum  R.  Brown.  Fig.  1,  Cheeseman,  in  Herb.  Univ. 
Calif.;  1,  frond,  X  1.5;  figs.  2  to  5,  Ranft,  in  Herb.  Univ.  Calif.;  2, 
frond,  X  0.5;  3,  cells,  X   380;  4,  sorus,  X   15;  5,  receptacle,  X   15. 

Plate  65 

Hymenophyllum  involucratum  Copeland.     Type  collection;  1,  frond,  X  1.3; 

2,  cells,    X    250;  3,  sorus,    x   20;  4,  receptacle,   X   20. 

Plate  66 

Hymenophyllum  Walleri  Maiden  and  Betche.  Type,  in  Queensland  Herb.; 
1,  frond,  X  2;  2,  cells,  x   380;  3,  sorus,  x  15;  4,  receptacle,  X  30. 

Plate  67 

Hymenophyllum  mnioides  Baker.  Franc,  in  Herb.  Univ.  Calif.;  1,  frond, 
X  3;  2,  cells,   X   380;  3,  sorus,   X   15;  4,  receptacle,  X  30. 

Plate  68 

Hymenophyllum  montanum  Kirk.  Probable  cotype,  in  U.  S.  Nat.  Herb.; 
1,  frond,  X  1.5;  2,  cells,  X  380;  3,  sorus,  X  30;  4,  receptacle,  X  30. 
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Plate  69 

Hymenophyllum  fumarioides  Baker.  Wright,  in  Herb.  Lugd.-Bat. ;  J,  frond, 
Xl;^,  cells,  X  250;  8,  sorus,  X  10;  4,  receptacle,  x  20;  5  and  6,  "H. 
pmrvum,"  Perrier  18877,  in  U.  S.  Nat.  Herb.,  fronds,  x  3. 

Plate  70 

Hymenophyllum  imbricatum  Blume.  1  and  2,  "H.  bamlerianum,"  cotype, 
Bamler  S  50,  sorus  and  receptacle,  X  20;  8  and  4,  Bamler  50,  sorus 
and  receptacle,  X  20;  figs.  5  to  9,  "H.  imbricatum"  in  Herb.  Lugd.- 
Bat.;  5  to  8,  receptacles,  x  20;  9,  sporangium,  X  52. 

Plate  71 

Hymenophyllum  imbricatum  Blume.  "H.  formosum,"  type,  1,  frond,  X  0.3; 
2,  cells,  X  250;  8,  sorus,  x  20;  j,  receptacle,  X  20;  5,  sporangium, 
X   52;  6  to  8,  receptacles,   X  20. 

Plate  72 

Hymenophyllum  Treubii  Raciborski.  Raciborski,  in  Phil.  Nat.  Herb.;  1, 
frond,  x  1;  2,  cells,  X  250;  8,  sorus,  X  20;  4,  receptacle,  X  20. 

Plate  73 

Hymenophyllum  Junghuhnii  van  den  Bosch.  Eligible  type;  1,  small  frond, 
X  0.3;  2,  cells,  X  250;  3,  sorus,  X  20;  4,  receptacle,  X  20;  5  and  6, 
receptacles  of  Javan  specimens,  X  20;  7,  sporangium,  X   52. 

Plate  74 

Hymenophyllum  longifolium  v.  A.  van  Rosenburgh.  Brass  1467,  in  Herb. 
Copeland;  1,  frond,  X  0.3;  2,  cells,  X  250;  8,  sorus,  X  20;  4,  recep- 
tacle, X  20. 

Plate  75 

Hymenophyllum  salakense  Raciborski.  Figs.  1  and  2,  Raciborski,  in  Phil. 
Nat.  Herb. ;  1,  frond,  X  0.3 ;  2,  cells,  X  250 ;  8,  topotype,  Bakh  van  den 
Brink,  in  Herb.  Univ.  Calif.,  sorus,  X  20;  4,  receptacle,  X  20. 

Plate  76 

Hymenophyllum  badium  Hooker  and  Greville.  Pigs.  1  to  4,  Cuming  180, 
cotype  of  Sphaerocionium  macrocarpum,  in  Phil.  Nat.  Herb.;  1,  frond, 
X  0.3;  2,  cells,  X  250;  8,  sorus,  x  20;  4,  receptacle,  x  20;  5,  mature, 
and  5a,  young,  receptacles,  Bur.  Set  8548,  from  the  Batanes;  6,  Bur, 
Sci.  8888,  near  Manila;  7  to  9,  PeUlot  8905,  from  Tonkin. 

Plate  77 

Hymenophyllum  crwpatum  Wallich.  Bur.  Sci.  5448  Ramos,  in  Phil.  Nat. 
Herb.;  1,  frond,  X  0.5;  2,  cells,  X  380;  8,  sorus,  X  15;  4,  receptacle, 
X   30. 
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Plate  78 

Hymenophyllum  crispatum,  illustrated  by  typical  H.  pleiocarpum,  Biinne- 
meyer  92I>5,  in  Herb.  Lugd.-Bat.;  1,  frond,  x  0.5;  2,  cells,  x  380: 
3,  sorus,   X   15;  4,  receptacle,  x  30. 

Plate  79 

Hymenophyllum  crispato-alatum  Hayata.  Faurie  627  y  in  Phil.  Nat  Herb  • 
1,  frond,   x  0.5;  2,  cells,  x   380;  3,  sorus,  x  30;  4,  receptacle,  x   3o! 

Plate  80 

Hymenophyllum  flexile  Makino.  Tagawa  2U2,  in  Phil.  Nat.  Herb.;  i, 
frond,  X  0.3;  2,  cells,  X  250;  3,  sorus,  x  20;  4,  receptacle,  x  20.' 

Plate  81 

Hymenophyllum  opacum  Copeland  sp.  nov.  Type;  1,  frond,  x  0.3-  2 
cells,   X   250;  3,  sorus,   x   20;  4,  receptacle,   X   20. 

Plate  82 

Hymenophyllum  Wrightii  van  den  Bosch.  Figs.  1  to  3,  cotype,  in  U.  S. 
Nat.  Herb.;  1,  frond,  x  3;  2,  cells,  X  380;  $,  sorus,  x  30;  figs.  4  "and 
5,  Taquet,  in  Herb.  Copeland;  4,  fronds,  x  1.6;  5,  receptacle,   x  30. 

Plate  83 

Hymenophyllum  exsertum  Wallich.  Mann,  in  U.  S.  Nat.  Herb.;  1,  frond, 
X  0.5;  2,  cells,   X  380;  S,  sorus,  X  30;  4,  receptacle,  X  30. 

Plate  84 

Hymenophyllum  flexuosum  A.  Cunn.  Setchell,  in  Herb.  Univ.  Calif.;  i, 
frond,  X  0.5;  2,  cells,  X  380;  3,  sorus,  X  30;  4,  receptacle,  X  30. 

Plate  85 

Hymenophyllum  australe  Willdenow.  Gunn,  in  U.  S.  Nat.  Herb.;  1,  frond, 
X  0.5;  2t  cells,  X  380;  3,  sorus,  X  30;  4,  receptacle,  x  30. 

Plate  86 

Hymenophyllum  demissum  Swartz.  Figs.  1,  2,  4,  and  9,  Brame,  in  U.  S. 
Nat.  Herb.;  fig.  3,  Kirk.  1,  Frond,  X  0.3;  2  and  3,  pinnae,  X  0.3;  4, 
cells,  showing  double  margin,  X  250;  5,  sorus,  X  10;  6,  receptacle, 
X  20;  7  to  1 0,  double  sori,  X   20. 

Plate  87 

Hymenophyllum  dilatatum  Swartz.  Figs.  1  to  3  and  5  to  8,  Setchell,  Herb. 
Univ.  Calif.;  1,  frond,  X  0.3;  2t  cells,  x  250;  3t  cells,  surface  layer  in 
solid  lines,  middle  layer  in  broken  lines,  bottom  layer  in  dotted  lines,  x 
50;  4,  section,  by  van  den  Bosch,  X  35;  5,  sorus,  X  20;  figs.  6  to  9, 
receptacles,  X  20;  P,  from  Brackenridge  specimen,  in  U.  S.  Nat.  Herb. 
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Plate  88 

Hymenophyllum  scabrum  A.  Richard.  Cheeseman,  in  U.  S.  Nat.  Herb.; 
1,  frond,  X  0.5;  2,  hairs,  at  base  of  stipe,  X  15;  3,  sorus,  X  30;  4, 
receptacle,  X  20;  5,  drawing  by  van  den  ^|osch,  in  Herb.  Lugd.-Bat., 
of  cross  section  of  lamina,   X   65. 

Plate  89 

Hymenophyllum  marginatum  Hooker  and  Greville.  Watts,  in  U.  S.  Nat. 
Herb.;  1,  frond,  X  4.5;  2,  cells,  X  380;  $,  sorus,  X  30;  4,  receptacle, 
X    30. 
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CHEMICAL  ANALYSIS  OF  SOME  PHILIPPINE  FORAGE 

PLANTS 

By  Joaquin  Maranon  and  Gloria  Laserna 
Of  the  Bureau  of  Science,  Manila 

In  the  course  of  our  work  on  the  inorganic  constituents  of 
Philippine  food  plants  *  we  received  numerous  samples  of  forage 
crops  from  the  Philippine  Bureau  of  Animal  Industry  and  other 
government  entities.  Many  of  these  forage  plants  were  intro- 
duced into  the  Islands  during  recent  years.  Cultural  charac- 
teristics and  future  possibilities  of  these  forage  plants  are  given 
in  the  Fourth  Annual  Report  (1934)  of  the  Bureau  of  Animal 
Industry,  and  in  Piper's  paper  entitled  "Forage  Crops  and 
Forage  Conditions  in  the  Philippines."2  Several  other  investi- 
gations 3  along  this  line  have  also  been  reported. 

Recently  we  analyzed  the  numerous  samples  of  forage  crops 
we  have  received;  the  results  are  recorded  in  this  paper. 

EXPERIMENTAL  PROCEDURE 

Representative  portions  of  the  plants  were  first  freed  from  all 
foreign  matter ;  then  the  samples  were  air-dried,  powdered,  and 
preserved  in  well-stoppered  bottles. 

The  samples  were  analyzed  in  accordance  with  the  official 
agricultural  methods 4  for  common  constituents,  such  as  fat, 
protein,  and  crude  fiber.     The  results  are  given  in  Table  1. 

1  Philip.  Journ.  Sci.  58  (1935)  317. 

2  Philip.  Agri.  Rev.  4  (1911)  394. 

"Philip.  Agri.  Rev.  13  (1920)  353.  Philip.  Agri.  15  (1926-27)  547;  18 
(1929-30)   125.     Philip.  Journ.  Agri.  3   (1932)  216. 

*  Official  and  Tentative  Methods  of  Analysis  of  the  Association  of  Official 
Agricultural  Chemists.     4th  ed.   (1935). 
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Analyses  were  also  made  for  the  calcium,  phosphorus,  and 
iron  contents  of  the  samples ;  the  data  are  recorded  in  Table  2. 

For  the  systematic  presentation  of  our  results  the  plants 
were  classified  into  pasture  grasses,  silage  crops,  and  legumes. 

PASTURE  GRASSES 

The  fat  constituent  (ether  extract)  of  the  pasture  grasses 
varied  considerably.  Thus  adlay  (Coix  lachryrna  jobi  Linn.) 
contained  6.10  per  cent  fat,  whereas  agingai  (Cenchrus  viridis 
Spreng.)  had  only  1.27  per  cent  (Table  1). 

The  fiber  content  ranged  from  16.89  per  cent  in  red  top 
(Agrostis  sp.)  to  40.06  per  cent  in  sibat-sibatan  (Andropogon 
contortus  Linn.).     A  number  of  the  samples  contained  from 

30.93  to  40.06  per  cent  crude  fiber. 

Carpet  grass  (Paspalum  compressum  Nees.)  had  the  lowest 
protein  content,  3.87  per  cent,  while  red  top  had  the  highest, 

10.94  per  cent.    The  average  for  most  of  the  samples  ranged 
from  5.63  to  8.94  per  cent  protein. 

The  lowest  amount  of  ash,  1.34  per  cent,  was  found  in  silibon 
grass  (Themeda  triandra  Forsk.)  and  the  highest,  12.02  per 
cent,  in  natal  red  top  (Tricholaena  rosea  Nees).  Eight  samples 
contained  from  1.34  to  4.40  per  cent  ash. 

The  percentage  of  nitrogen-free  extract  ran  from  42.63  in 
Andropogon  contortus  to  65.73  in  red  top,  with  most  of  the 
samples  giving  46.12  to  54.71  per  cent. 

The  phosphorus,  calcium,  and  iron  contents  (Table  2)  of  the 
pasture  grasses  were  extremely  variable.  Of  the  fifteen  samples 
analyzed,  eight  had  from  0.10  to  0.19  per  cent  lime  (CaO),  six 
from  0.40  to  0.79  per  cent  phosphorus  (P2O5),  and  seven  from 
0.005  to  0.04  per  cent  iron  (Fe203)  (Table  4).  As  a  whole  the 
pasture  grasses  contained  more  phosphorus  than  calcium. 

SILAGE  CROPS 

The  fat  contained  in  the  silage  crops  varied  from  1.54  per 
cent  in  napier  grass  to  4.75  per  cent  in  dila-dila  (Elephantopus 
scaber  Linn.). 

The  fiber  content  was  not  as  variable  as  that  found  in  pasture 
grasses,  many  samples  containing  from  29.72  to  33.13  per  cent. 

The  percentage  of  crude  protein  in  the  silage  crops  ranged 
from  5.38  in  Japanese  cane  (Saccharum  spp.)  to  12.50  in  halo- 
bagbug  (Ipomoea  triloba) . 
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There  was  quite  a  difference  in  the  ash  content  of  the  silage 
crops.  Milo  maiz  (fruiting  stage)  contained  2.15  per  cent  ash, 
while  dila-dila  {Elepliantopus  scaber)  had  15.89. 

Numerous  samples  gave  a  nitrogen-free  extract  of  45.53  to 
54.72  per  cent. 

There  was  a  considerable  difference  in  the  percentage  com- 
position of  some  samples  collected  at  different  physiological 
periods.  Thus  milo  maiz  in  the  flowering  period  had  1.90  per 
cent  fat  and  11.25  per  cent  protein.  The  same  plant  in  the 
fruiting  period  contained  2.69  per  cent  fat  and  7.31  per  cent 
protein. 

LEGUMES 

The  legumes  as  usual  contained  the  highest  percentage  of 
protein.  Thus  velvet-bean  hay  and  soy-bean  hay  had  18.94  and 
14.38  per  cent  of  protein  respectively. 

DISTRIBUTION  OP  PLANTS  ACCORDING  TO  COMPOSITION 

Table  3  shows  the  general  distribution  of  forage  plants  in 
accordance  with  the  percentage  of  chemical  constituents  deter- 
mined by  the  customary  food  analysis. 

The  distribution  of  forage  plants  according  to  phosphorus, 
calcium,  and  iron  contents  is  given  in  Table  4. 

SUMMARY 

The  proximate  chemical  composition  of  some  forage  plants 
recently  introduced  into  the  Philippines  was  determined. 

Most  of  the  pasture  grasses  gave  1.26  to  1.92  per  cent  fat, 
30.93  to  40.06  per  cent  crude  fiber,  5.63  to  8.94  per  cent  protein, 
and  46.12  to  54.71  per  cent  carbohydrates. 

The  majority  of  the  silage  crops  contained  from  2.29  to  2.90 
per  cent  fat,  29.72  to  33.13  per  cent  crude  fiber,  5.38  to  10.68 
per  cent  protein,  45.53  to  54.72  per  cent  carbohydrates. 

Legumes  were  relatively  rich  in  protein. 

There  is  a  wider  range  of  calcium  and  iron  content  in  pasture 
grasses  than  in  silage  crops  and  legumes. 

The  silage  crops  are  relatively  higher  in  phosphorus  than 
the  pasture  grasses. 
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Table  4. — Distribution  of  forage  plants  according  to  phosphorus, 
calcium,  and  iron  contents.* 

PASTURE  GRASSES 


Lime 
(CaO). 


Samples. 


Per  cent. 


0.07-0.09 
0.10-0.19 
0.20-0.29 
0.30-0.34 


Phosphorus 
*P205). 


Samples. 


Per  cent. 


0.11-0.39 
0.40-0.79 
0.80-0.99 
1.00-1.22 


Iron 
(FetOa). 


Samples. 


Per  cent. 


0.002-0.004 
0.005-0.04 
0.05  -0.10 
0.11  -0.56 


SILAGE  CROPS  AND  LEGUMES  a 


lime 
(CaO). 


Samples. 


Per  cent. 


0.18-0.36 
0.41-0.62 
0.86-1.49 
2.00-2.08 


Phosphorus 
(PsOb). 

Iron 
(Fe*08). 

Samples. 

Per  cent. 

Samples. 

Per  cent. 

2 

7 
3 
1 

0.09-0.45 
0.62-1.34 
1.65-2.36 
2.50-2.51 

3 
5 
3 
2 

0.004-0.007 
0.01  -0.02 
0.05  -0.08 
0.17  -0.30 

•  Percentages  based  on  moisture-free  samples. 


THE  SIGNIFICANCE  OF  COMPARATIVE  ANATOMY  IN 
ESTABLISHING  THE  RELATIONSHIP  OF  THE  HYPE- 
RICACEJE  TO  THE  GUTTIFER.E  AND  THEIR  ALLIES.1 

By  P.  A.  Vestal 
Of  the  Biological  Laboratories,  Cambridge,  Massachusetts 

NINE  PLATES  AND  THREE  TEXT  FIGURES 

INTRODUCTION 

The  problem  forming  the  subject  of  this  paper  grew  out  of 
an  attempt  to  harmonize  taxonomy  and  anatomy  in  the  allocation 
of  the  HypericacesB.  It  early  became  evident  that  no  attack  on 
the  problem  could  be  complete  without  some  knowledge  of  the 
relationship  of  the  Guttif erse  to  those  families  which  have  at  one 
time  or  another  been  allied  to  it,  and  of  the  position  of  this  group 
in  a  phylogenetic  system  of  the  angiosperms. 

In  order  to  understand  any  system  of  classification,  one  must 
know  something  about  the  fundamentals  upon  which  the  system 
is  based.  In  the  angiosperms  the  structure  of  the  flower  is 
generally  considered  to  be  fundamental.  Increasing  knowledge 
of  floral  morphology  has  resulted  in  various  attempts  to  recon- 
struct a  natural  system;  these  attempts  have  been  aided  by  the 
introduction  of  other  external  morphological  characters  as  they 
were  better  understood. 

The  introduction  of  the  anatomical  method  has  gone  hand  in 
hand  with  the  development  of  the  microscope  and  of  the  technic 
of  preparing  and  cutting  anatomical  tissues.  Certain  anatomical 
characters  have  long  been  used  in  the  allocation  of  specific  groups 
of  plants,  but  only  because  they  have  an  external  expression  that 
can  be  utilized  without  further  investigation ;  for  example,  glands 
and  leaf  venation.  The  development  of  the  anatomical  method 
has  given  precision  to  these  characters  and  has  furnished  new 
ones.  Their  study  indicates  variations.  We  assume  phyletic 
trends  in  the  external  morphology,  why  not  in  the  internal?  It 
is  recognized  that  floral  evolution  has  been  activated  in  a  consid- 
erable measure  by  the  intimate  relationship  of  insects  to  pollina- 

1  Contribution  from  the  Laboratory  of  Plant  Morphology,  Harvard  Uni- 
versity. 
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tion.  It  is  recognized  also  that  anatomical  evolution,  more  par- 
ticularly that  of  the  stelar  tissues,  must  have  a  morphophysiol- 
ogical  background  rather  than  that  to  be  ascribed  to  floral  evolu- 
tion. Can  evidence  accruing  from  comparative  anatomical  study 
be  of  value  in  the  clarification  of  the  problem  of  constructing 
a  natural  system  on  general  morphological  grounds? 

The  use  of  vascular  anatomy  as  an  aid  in  classification  is  not 
new,  but  it  requires  an  enormous  amount  of  work.  Consequently 
it  has  been  restricted  to  those  anatomists  who  may  also  have  an 
interest  in  phylogeny.  Great  strides  have  been  made  in  this 
direction  since  the  time  of  Hofmeister,(56)  principally  through 
the  work  of  Solereder.(i04)  The  primary  task  is  to  determine 
the  course  of  modification  in  related  forms  and  the  relationships 
existing  between  them.  Both  external  and  internal  morphology 
are  the  product  of  at  least  two  factors,  heredity  and  environ- 
ment. One  must  determine  first  those  characters  which  have 
been  acquired  independently  of  the  external  conditions  and  there- 
fore may  be  of  phyletic  value,  and  secondly,  those  that  may  be 
due  to  biological  or  physiological  factors.  Observers  agree  that 
similarity  of  structure  need  not  indicate  community  of  descent. 
Thus  the  variable  characters  of  phyletic  value  remain  the  sole 
basis  of  this  kind  of  work. 

In  anatomy  as  in  taxonomy  the  way  becomes  clearer  as  more 
and  more  groups  are  known.  That  the  plant  has  developed  as 
a  whole  is  granted.  Therefore  the  trends  in  the  internal  struc- 
ture should  be  considered,  if  a  natural  system  is  to  be  the  result. 
There  can  be  no  serious  consideration  of  a  natural  classification 
on  the  sole  basis  of  vascular  anatomy.  It  is  essentially  an  auxi- 
liary to  taxonomy,  but  one  that  should  not  be  neglected.  The 
anatomical  history  of  a  group  frequently  discloses  a  new  point 
of  view  regarding  affinities  which  serves  to  improve  our  knowl- 
edge of  the  natural  system.  To  construct  any  scheme  based  on 
all  the  characters  known  is  of  course  the  desired  result. 

To  find  the  phyletic  characters  in  this  series  I  have,  therefore, 
undertaken  an  investigation  of  all  available  material  from  the 
following  families : 2 

9  The  arrangement  of  families  is  that  of  the  writer,  but  the  families  are 
defined  as  they  are  in  Engler  and  Prantl. 
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1.  Dilleniaceae.  8.  Eucryphiaceaa. 

2.  Actinidiaceae   (including  Sau-  9.  Oehnaceae. 

rauiaceae).  10.  Dipterocarpaceae. 

3.  Theacese.  11.  Flacourtiaceae. 

4.  Marcgraviaceae.  12.  Cochlospermace®. 

5.  Caryocaraceae.  13.  Bixaceae. 

6.  Guttiferae   (including  Hyperi-  14.  Cistaceae. 

caceae).  15.  Canellaceae. 

7.  Quiinaceaa. 

If  phylogenetic  trends  that  meet  the  demands  of  taxonomy  and 
anatomy  can  be  identified  in  these  groups,  the  relationship  of 
the  Hypericaceae  to  the  Guttiferae  can  be  established  on  a  more 
definite  basis. 

The  various  phylogenetic  arrangements  of  the  angiosperms 
show  the  treatments  of  the  groups  under  consideration  at  this 
time  to  be  almost  as  numerous  as  the  authors.  In  text  fig,  1 
are  listed  the  phylogenetic  trends  of  these  groups  as  seen  by  the 
workers  whose  names  head  the  various  columns. 

The  above  botanists  have  been  selected  because  they  have 
furnished  the  systems  of  classification  that  are  best  known  at 
the  present  time.  Certain  other  botanists  have  made  notable 
contributions  to  the  systems  of  plant  classification.  H.  Hallier, 
in  his  taxonomic  treatment  of  the  angiosperms,  (45, 46)  treats 
the  groups  under  consideration  as  follows:  In  the  Guttales, 
which  he  derives  through  the  Dilleniaceae,  he  includes  several 
phylogenetic  trends  that  fall  into  four  lines,  all  coming  from 
the  Ochnaceae,  which  are  considered  the  basic  family  of  the 
order  and  the  starting  point  of  several  other  orders:  1,  the 
Bicornes,  including  the  present  Actinidiaceae  and  Saurauiacese ; 
2,  the  Myrtinse,  including  the  Caryocaraceae;  3,  the  Passionales, 
including  the  Flacourtiaceae  as  the  basic  family;  4,  the  main 
body  of  the  Guttales,  including  the  present  Marcgraviaceae, 
Theacese,  Quiinaceae,  Eucryphiaceae,  Cistaceae  (questionable), 
and  Guttiferae.  Parallel  orders  to  the  Guttales  and  of  different 
origin,  though  themselves  related,  are  the  Columniferae,  includ- 
ing the  present  Bixaceae  and  Cochlospermaceae  in  the  Tiliaceae, 
also  the  Dipterocarpaceae,  and  the  Anonales  including  the  Mag- 
noliaceae  prior  to  the  Canellaceae.  Wernham(i25)  separates  the 
Parietales  into  Parietales  A  (Guttiferales)  and  Parietales  B 
(Rosales) .     Hayata(47)  retains  the  series  Parietales  in  the  sense 
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of  Engler  and  Prantl.  Rendle(94)  follows  in  the  main  the  system 
of  Engler  and  Prantl,  but  breaks  the  large  complex  Parietales 
of  Engler  and  Prantl  into  the  orders  Parietales  and  Guttif erales, 
stating  that  "although  the  order  Guttiferales  is  closely  related 
to  the  Parietales,  it  may  be  distinguished  by  its  generally  axial 
placentation."  Johnson(62)  retains  the  order  Parietales  of 
Engler  and  Prantl. 

The  presentation  of  these  better-known  works  will  suffice  to 
show  the  perplexity  of  the  situation.  Which  of  these  works 
approaches  more  nearly  a  natural  classification?  Will  vascular 
anatomy  be  of  aid  in  answering  this  question? 

The  writer  takes  great  pleasure  in  expressing  his  deep  obliga- 
tion to  Prof.  R.  H.  Wetmore  for  generous  assistance,  guidance, 
supervision,  and  other  expressions  of  personal  interest  in  this 
problem. 

MATERIALS  AND  METHODS 

The  material  from  the  above  families  includes  120  genera 
and  537  species,  plus  numerous  varieties  and  hybrids.  Wher- 
ever possible,  more  than  one  slide  has  been  examined.  Several 
slides  were  examined  when  material  of  the  species  had  been 
collected  from  various  parts  of  the  world.  Each  slide  was 
examined  with  a  description  of  its  minute  anatomy  in  mind. 

Material  collected  in  the  field  was  killed  and  fixed,  either  in  a 
solution  of  chromo-acetic  acid  or  in  formalin  alcohol.  Specimens 
from  dried  woods  were  made  into  blocks  about  1  cm  square, 
stamped  with  steel  dies,  and  alternately  boiled  and  drenched  with 
cold  water  until  they  sank.  Both  types  of  materials  were  then 
softened  in  strong  hydrofluoric  acid,  washed,  and  dehydrated. 
The  softer  materials  were  embedded  in  celloidin  according  to 
the  method  used  by  Jeffrey, (60,  61)  Wetmore,(i26)  and  others. 
All  were  placed  in  glycerin  alcohol  until  sectioned.  For  this 
purpose  a  Jeffrey-Thomson  sliding  microtome  was  employed. 
The  sections  were  stained  with  iron-alum  hematoxylin  and  saf  ra- 
nin. 

Most  of  the  Hypericacse  of  North  and  Central  America  were 
collected  by  the  author.    Numerous  wood  specimens  were  re- 

*  FOOTNOTES   TO    FIG.    1 

*  Hie  system  of  Bentham  and  Hooker  was  elaborated  when  botanists  were  still  imbued 
with  the  idea  of  fixity  of  species.  The  system  was  never  intended  to  express  a  complete 
phylogenetic  scheme  of  classification,  still  one  cannot  help  but  wonder  how  seriously  they 
considered  the  fixity  of  species.  Certainly  they  recognized  general  tendencies  and  likeness 
between  groups.  The  system  is  included  here  because  of  its  bearing  upon  the  development 
of  later  systems  of  classification. 

*  The  families  listed  in  parenthesis  are  considered  part  of  the  preceding  family. 
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ceived  from  the  world-wide  collection  of  Prof.  S.  J.  Record, 
School  of  Forestry,  Yale  University.  Material  was  also  received 
from  the  Kew  Gardens,  England;  the  Royal  Botanical  Garden, 
Edinburgh ;  the  Station  Agronomique  de  la  Villa  Thuret,  Antibes ; 
and  the  Arnold  Arboretum  of  Harvard  University. 

The  Magnoliales  are  not  included  in  the  present  work,  due  to 
the  recent  paper  of  McLaughlin,  (73)  but  his  results  were  con- 
firmed from  the  material  available.  The  flacourtiaceous  woods 
examined  were  those  of  Prof.  W.  W.  Tupper,  who  recently  pub- 
lished a  preliminary  work  on  this  group.  (116)  Numerous  slides 
of  this  and  other  groups  were  made  available  from  the  slide 
collections  of  Prof.  I.  W.  Bailey  and  Prof.  R.  H.  Wetmore. 

Due  acknowledgment  is  made  of  the  cooperation  and  courtesy 
of  these  different  institutions  and  individuals. 

The  classification  used  in  the  description  of  the  minute  ana- 
tomy is  that  of  M.  M.  Chattaway.(20)  This  classification  is  the 
modified  system  of  several  earlier  writers  and  was  recommended 
for  the  consideration  of  the  International  Association  of  Wood 
Anatomists  by  a  committee  appointed  by  that  body.  Following 
this  proposed  classification,  several  papers  have  appeared  on 
the  value  of  measurements  in  wood  anatomy,  notably  those 
of  Desch,(28)  Chalk  and  Chattaway,  (17,18)  and  Rendle  and 
Clark,  (97)  all  dealing  with  specific  refinements  in  ways  of 
measuring  and  presenting  statistical  data,  for  use  in  the  iden- 
tification of  woods.  However,  the  works  of  Prichard  and 
Bailey (90)  on  Carya  ovata,  Clark (24)  on  Ulmus,  and  Bailey  and 
Faull(4)  on  Sequoia,  tend  to  show  an  even  greater  range  of 
variability  in  different  parts  of  a  single  mature  tree  than  in 
homologous  parts  of  different  trees,  with  the  elements  showing 
a  tendency  to  increase  in  size  for  several  years,  before  reaching 
a  more  or  less  stable  development.  These  facts  have  also  been 
observed  by  the  writer.  Since  from  the  available  collections 
it  has  been  impossible  to  ascertain  from  what  part  of  a  tree  or 
shrub  the  wood  was  collected,  cell  size  can  be  used  only  in  a 
comparative  sense.  For  this  purpose  the  standards  proposed 
by  Chattaway  seem  adequate. 

In  the  consideration  of  the  general  morphology,  which  ac- 
companies each  family,  the  author  has  taken  freely  from  the 
taxonomic  works  of  Wettstein,(l27)  Rendle,  (94)  Engler  and 
Prantl,(32)   Hutchinson,  (59)  and  Johnson.  (62) 

The  descriptive  terms  used  in  the  minute  anatomy  are  those 
suggested  by  the  Committee  on   Nomenclature,   International 
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Association  of  Wood  Anatomists.  (26)  These  terms  are  describ- 
ed in  more  detail  and  many  of  them  illustrated  by  Record.  (92) 
The  ray  types  given  with  the  descriptive  anatomy  are  those 
proposed  by  Kribs.(70) 

MORPHOLOGICAL   AND  ANATOMICAL  DESCRIPTION  OF  FAMILIES 
FAMILY  DILLENIACEjE 

This  family,  as  seen  by  E.  Gilg  and  E.  Werdermann  in 
Engler  and  Prantl,(32)  is  composed  of  11  genera  and  about 
265  species.  It  is  widely  distributed  in  the  tropical  and  sub- 
tropical regions,  with  the  main  center  of  distribution  in  Aus- 
tralia. Hibbertia,  the  largest  genus  (110  species),  is  almost 
exclusively  Australian.  The  present  study  is  based  on  the 
anatomical  material  of  8  genera,  represented  by  29  species. 

Morphology. — Mostly  trees  or  shrubs,  very  often  lianas,  seldom 
subshrubs  or  perennial  herbs;  leaves  alternate,  very  seldom  op- 
posite, entire  or  dentate,  rarely  pinnatifid  or  trilobed,  usually 
leatherlike  with  numerous  prominent  parallel  lateral  nerves; 
stipules  absent  or  winglike  and  adnate  to  the  petiole,  mostly 
deciduous;  flowers  yellow  or  white  to  whitish,  seldom  red; 
flowers  small  to  median-sized,  rarely  large,  perfect,  rarely  poly- 
gamous or  dioecious;  sepals  mostly  5,  broadly  imbricate,  persis- 
tent and  often  enlarging;  petals  mostly  5,  imbricate,  often  un- 
equally wrinkled,  deciduous;  stamens  numerous,  rarely  definite, 
bypogynous,  free  or  variously  united,  usually  persistent ;  anthers 
with  lateral  or  introrse  cells,  opening  lengthwise  or  by  apical 
pores;  carpels  numerous,  rarely  1,  usually  free;  style  usually 
free,  as  many  as  carpels,  with  a  simple  terminal  stigma ;  carpels 
dehiscent  or  baccate;  seeds  mostly  with  a  crested  or  laciniate 
aril ;  endosperm  fleshy,  copious ;  embryo  straight,  mostly  minute. 

Minute  anatomy  (Plate  1,  figs.  1  to  4). — Pores  diffuse,  mostly 
solitary,  occasionally  in  pairs,  few  to  very  numerous  (50  dr  in 
species  of  Dillenia,  Tetracera,  Schumacheria,  and  Wormia)9 
mostly  moderately  few,  very  small  to  rather  large,  mostly  mod- 
erate-sized, oval  (Plate  1,  fig.  1) ;  vessel  members  long  to  ex- 
tremely long,  mostly  very  long;  end  wall  highly  oblique  to 
slightly  oblique,  scalariform  perforation  predominant  (porous 
only  in  the  large  vessel  members  of  species  in  the  "anomalous" 
genera  Davilla,  Doliocarpus,  and  Tetracera,  but  even  in  these 
the  small  vessels  have  scalariform  perforations) ;  bars  on  the 
end  wall  6  to  130  ±,  mostly  completely  bordered,  occasionally 
bordered  only  at  the  end  to  the  middle;  intervascular  pitting 
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predominantly  opposite,  scalariform  (Plate  1,  fig.  4)  and  tran- 
sitional pitting  common;  vessel-ray  pitting  with  half -bordered 
pit  pairs;  tyloses  occurring  in  the  end  wall  in  several  species 
of  the  genus  Dillenia  (Plate  1,  fig.  3) ;  rays  multi-  and  uniseri- 
ate,  heterogeneous,  type  I  (except  Curatella  which  is  type  II 
A),  multiseriate  rays  very  few  or  few  (Plate  1,  fig.  2),  mod- 
erately broad  to  extremely  broad,  extremely  low  to  very  high 
(scleroid  cells  occur  in  the  rays  of  Davilla) ;  parenchyma  mostly 
diffuse,  occasionally  with  several  paratracheal  cells;  fiber- 
tracheids  nonseptate,  all  with  bordered  pit  pairs  (occasionally 
scalariform  pitting  in  Dillenia  excelsa  Gilg),  long,  thin-walled 
occasionally  thick  (Plate  1,  fig.  2),  comprising  the  ground  mass 
of  the  wood. 

The  spicular  cells,  mentioned  by  Solereder,  (104)  occurring  in 
the  pith  of  Davilla,  Doliocarpus,  and  Tetracera,  were  observed. 
Stone  cells  were  noted  in  the  cortex  of  Davilla,  Doliocarpus, 
Tetracera,  and  Wormia.  No  *  'anomalous' '  structure  was  seen 
in  the  species  of  Doliocarpus  examined,  although  it  has  been 
reported  and  figured  in  this  genus  [Criiger  1850  (Solereder) 
in  D.  Rolandri  Gmel.,  and  later  by  H.  Schenck  1893  (Solereder) 
in  D.  scandens  (Aubl.)  Gilg].  The  tangential  bands  of  paren- 
chyma mentioned  by  M611er(80)  as  occurring  in  Curatella  amer- 
icana  L.  were  not  observed  in  any  of  the  seven  collections  avail- 
able. 

In  all  main  points,  the  above  observations  agree  with  those 
of  Solereder,  (103, 104)  Hitzemann,(49)  Moll  and  Janssonius,(79) 
Record,  (91)  and  Pearson  and  Brown.  (86) 

FAMILY  ACTINIDIACBWE 

This  family  as  conceived  by  E.  Gilg  and  E.  Werdermann  in 
Engler  and  Prantl(32)  is  composed  of  four  subfamilies:  I, 
Actinidiodeae,  with  the  single  genus  Actinidia,  containing  23 
species,  all  of  eastern  Asia;  II,  Saurauioideae,  with  the  single 
genus  Saurauia,  containing  250  ±  species  of  tropical  Asia  and 
tropical  America  (1  species  in  northern  Australia) ;  III,  Clema- 
toclethroidese,  with  the  single  genus  Clematoclethra,  having  10 
to  12  species  in  eastern  Tibet  and  middle  China;  IV,  Sladeni- 
oideae,  with  the  single  genus,  Sladenia,  with  only  1  species  of 
Burma  and  southern  China.  The  two  latter  subfamilies  are, 
as  yet,  not  well  known  and  are  included  in  this  family  largely 
due  to  the  work  of  S.  Lechner.(7l)  In  the  present  study  they 
have  been  excluded,  due  mainly  to  lack  of  material.     The  pres- 
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ent  study  is  based  on  the  anatomy  of  Actinidia   (3  species) 
and  Saurauia  (9  species). 

Morphology. — Trees  or  often  climbing  shrubs;  leaves  always 
alternate,  simple,  dentate  to  grooved,  glabrous  to  tomentose,  most- 
ly herbaceous,  rarely  more  or  less  leatherlike,  strong  parallel 
nerves  diverging  from  the  midrib ;  stipules  0 ;  flowering  mostly  in 
small,  axillary  dichasia  but  sometimes  also  in  a  paniclelike  or 
many-flowered  inflorescence,  perfect,  polygamous,  or  dioecious: 
sepals  5,  imbricate,  deciduous  or  persistent,  some  becoming  en- 
larged and  leathery ;  petals  5,  imbricate,  mostly  membranaceous, 
free  or  variously  united  at  the  base;  stamens  oo  to  10,  free  or 
coalescent  with  base  of  petal ;  anthers  versatile,  opening  by  short 
longitudinal  split  or  terminal  pore;  ovary  oo  to  3  carpels,  up- 
right or  united  laterally,  sometimes  completely  so;  styles  as 
many  as  the  carpels,  free  or  more  or  less  united;  ovules  nu- 
merous in  2  series  on  axial  placentation ;  fruit  a  berry  or  more 
or  less  regular  capsule;  seeds  numerous  or  always  1  in  each 
compartment;  endosperm  abundant,  fleshy;  embryo  straight, 
one  third  to  three  fourths  the  length  of  the  seeds;  cotyledons 
short. 

Minute  anatomy  (Plate  1,  figs.  5  and  6) . — Pores  diffuse,  most- 
ly solitary  or  in  pairs,  occasionally  in  radial  chains  of  3  to  5, 
moderately  few  to  numerous  (30  ±  in  Actinidia  melanandra 
Franch),  very  small  to  medium-sized,  mostly  small,  round  or 
slightly  angular ;  growth  rings  observed  in  species  of  Actinidia; 
vessel  members  long  to  extremely  long  (mostly  long  in  Actinidia , 
very  long  to  extremely  long  in  Saurauia) ;  end  wall  mostly  high- 
ly oblique,  occasionally  only  slightly  oblique,  scalariform  per- 
forations predominant  (Plate  1,  fig.  5)  (a  few  porous  members 
in  the  liana  types  of  Actinidia) ;  bars  on  the  end  wall  15  to 
numerous,  mostly  bordered  only  at  the  end,  some  with  slight 
borders  complete;  slight  spiral  thickening  observed  in  species 
of  Actinidia;  intervascular  pitting  predominately  opposite, 
scalariform  and  transitional  pitting  common  (Plate  1,  fig.  5) ; 
vessel-ray  pitting  with  small  borders;  tyloses  absent;  rays  un- 
iseriate  to  multiseriate  (4  to  6  cells  wide),  heterogenous  type 
I,  very  few  to  moderately  few,  very  fine  to  broad  (depending 
on  the  seriation),  very  low  to  rather  low,  mostly  low,  very 
numerous  sheath  cells  occurring  in  the  multiseriate  rays  in  most 
of  the  species  of  Saurauia  (Plate  1,  fig.  6) ;  parenchyma  mostly 
diffuse,  pitting  frequently  unilaterally  compound,  paratracheal 
elements  scattered  in  Actinidia,  forming  a  1-layered  ring  (vasi- 
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centric)  in  Saurauia  (diffuse  parenchyma  very  abundant  in 
Saurcmia) ;  fiber  tracheids  nonseptate,  all  with  bordered  pit 
pairs  usually  in  a  single  line  on  the  sides  of  the  element  (Plate 
1,  figs.  5  and  6) ,  thin-walled,  mostly  long,  comprising  the  ground 
mass  of  the  wood  in  Actinidia. 

Solereder  considers  this  group  as  a  part  of  the  Theacese 
(Ternstrcemiacese) .  All  characters  considered  in  his  treatment 
fall  in  line  with  the  observed  results  of  Lechner.(7l) 

Certain  characters  separate  these  two  subfamilies,3  but  in 
the  main  they  vary  but  little  from  the  previously  described 
Dilleniaceae. 

FAMILY  THEACMl  4 

In  Engler  and  PrantPs(32)  treatment  of  this  group  by  H. 
Melchoir  the  family  is  composed  of  23  genera  with  about  380 
species  of  the  tropical  and  subtropical  regions  of  both  hemi- 
spheres, with  representatives  in  temperate  eastern  Asia.  Fossil 
evidence  tends  to  show  this  family  as  old  and  widely  distributed. 
The  present  work  considers  the  anatomical  features  as  shown 
by  15  genera  and  47  species. 

Morphology. — Trees  and  shrubs;  leaves  alternate,  simple, 
mostly  evergreen ;  stipules  0 ;  flowers  perfect,  rarely  polygamous 
or  dioecious,  spirocyclic  or  cyclic,  mostly  solitary,  rarely  pani- 
culate or  racemose,  often  showy,  actinomorphic,  bracts  often 
paired  below  the  calyx;  sepals  4,  5,  6,  or  7,  mostly  5,  free  or 
more  or  less  united  at  the  base,  imbricate,  persistent  or  deci- 
duous; petals  5,  seldom  4  or  4-9- oo,  free  or  slightly  connate, 
imbricate,  seldom  revolute;  stamens  numerous,  seldom  definite, 
arranged  in  many  to  one  series,  free  or  connate,  sometimes  ad- 
nate  to  the  base  of  the  petals ;  anthers  2-celled,  opening  length- 
wise, very  rarely  by  terminal  pores;  ovary  superior,  sessile,  2 
to  10-locular,  mostly  3  to  5 ;  styles  free  or  connate,  as  many  as 
the  ovary  loculi;  ovules  2  to  oo  in  each  cell,  rarely  1,  axile; 
fruit  dehiscent  or  not,  loculicidal  or  septicidal,  often  leaving  a 
central  column  of  seeds  with  usually  scanty  endosperm  and 
straight  or  curved  embryo  variously  folded  or  spirally  twisted; 
cotyledons  mostly  flat,  broader  or  of  the  same  width  as  the 
hypocotyl. 

*  Hutchinson  <B&)  treats  these  subfamilies  as  separate  families,  Saurau- 
iacese  and  Actinidiaceae. 

*  Theacese.  The  author  follows  the  consideration  of  Engler  and 
Prantl(82>  in  using  this  name.  They  in  turn  follow  the  discussion  of 
this  point  by  Sprague<107>  and  Fawcett  and  Rendle<34>  in  which  the  work 
of  Sprague  is  accepted. 
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Minute  anatomy  (Plate  2,  figs.  7  to  12;  Plate  3,  fig.  IS). — 
Pores  diffuse,  solitary,  in  pairs,  or  occasionally  in  clusters, 
moderately  few  to  very  numerous,  mostly  numerous,  extremely 
small  to  medium-sized,  mostly  small,  oval  to  angular,  growth 
rings  observed  in  Camellia,  Eurya,  Schima,  and  Stewartia,  and 
indistinct  rings  in  Anneslea  (Plate  2,  fig.  7) ;  vessel  members 
short  to  extremely  long,  mostly  long  or  very  long;  end  walls 
highly  oblique  with  scalariform  perforations,  15  to  100  crossbars 
(Plate  2,  figs.  9  and  10),  bordered  at  the  end  or  without  a 
border  (the  tribes  Bonnetieae,  Asteropeieae,  and  Tetrameristeae 
have  slightly  oblique  end  walls  with  porous  perforations  and 
alternate  side-wall  pitting)  (Plate  2,  figs.  8  and  12;  Plate  3,  fig. 
13) ;  spiral  thickening  on  the  vessel  wall  of  some  species;  in- 
tervascular  pitting  dominantly  transitional  scalariform  to  op- 
posite (Plate  2,  fig.  10),  except  in  the  tribes  noted  above; 
vessel-ray  pitting  of  half-bordered  pit  pairs,  except  in  the  tribe 
Bonnetieae  where  the  vessel-ray  pitting  is  simple  (Plate  2,  fig. 
8;  Plate  3,  fig.  13) ;  tyloses  present  in  the  tribes  Bonnetieae  and 
Tetrameristeae  (Plate  2,  fig.  12) ;  rays  typically  heterogeneous, 
dominantly  type  I  with  tendencies  to  types  II  and  III  in  the 
tribe  Ternstroemieae,  dominantly  type  II  A  with  occasional  type 
II  B  and  type  III  in  certain  genera  in  the  tribe  Camellieae, 
typically  type  II  in  the  tribe  Bonnetieae,  type  I  in  the  tribe  Te- 
trameristeae, and  homogeneous  type  III  in  the  tribe  Asteropeieae, 
uniseriate,  biseriate,  triseriate,  and  multiseriate  (4  to  6  cells 
wide),  extremely  fine  to  broad,  mostly  very  fine  to  fine;  multi- 
seriate  rays  moderately  numerous;  uni-  to  triseriate,  numerous 
to  very  numerous  (5  to  15  ±) ;  uniseriate  rays  with  multiseriate 
rays  few  to  numerous;  extremely  low  to  rather  low,  mostly 
extremely  low;  parenchyma  paratracheal  and  diffuse,  in  some 
species  of  Camellia  a  tendency  to  metatracheal  bands,  1  cell 
wide,  pitting  generally  unilaterally  compound  or  clusters  (Plate 

2,  fig.  10),  some  simple;  fiber  tracheids  nonseptate,  all  with 
bordered  pit  pairs  usually  in  a  single  line  (Plate  2,  figs.  8  to  10 ; 
Plate  3,  fig.  13),  occasionally  in  several  series,  thin  to  thick, 
mostly  thick,  thick  to  very  thick  in  the  tribes  Bonnetieae,  Aste- 
ropeieae, and  Tetrameristeae  (Plate  2,  figs.  8,  11,  and  12;  Plate 

3,  fig.  13),  short  to  very  long,  mostly  long,  parenchyma  and 
ray  cells  containing  druse  crystals  in  the  genera  Camellia,  Gor- 
donia,  and  Schima  of  the  tribe  Camellieae. 

After  eliminating  the  genera  now  considered  in  other  families, 
the  above  work  corresponds  to  that  reported  by  K.  Muller,(8i) 
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Solereder,(i03,i04)    Hitzemann,(49)    Moll    and    Janssonius,(79) 
Kanehira,  (65-67)  and  Pearson  and  Brown.  (86) 

In  their  minute  anatomy  certain  tribes  (Bonnetieae,  Astero- 
peieae,  and  Tetrameristeae)  are  not  in  harmony  with  the  basic 
pattern  exhibited  by  the  rest  of  the  group.  On  other  grounds 
these  tribes  have  been  variously  placed  in  other  families,  a 
consideration  of  which  will  be  taken  up  in  the  discussion.  The 
family  in  the  main  is  rather  homogenous  as  regards  anatomical 
characters,  exhibiting  a  primitive  structure  in  the  vessels  and 
fibers,  but  advanced  over  the  Dilleniaceae. 

FAMILY  MARCGBAVIACEiE 

This  small  tropical  American  and  West  Indian  family  contains 
about  100  species  in  5  genera,  according  to  E.  Gilg  and  E.  Wer- 
dermann,  in  Engler  and  Prantl,(32)  which  are  mostly  climbing 
or  epiphytic  shrubs  with  pendulous  terminal  inflorescences. 

The  development  of  an  upper  bract  above  the  two  normal 
small  bracteoles  to  form  a  colored  nectarsecreting,  generally 
hood-  or  pitcherlike  structure,  is  of  special  interest  in  the  family. 
This  is  most  highly  developed  in  Marcgravia,  where  the  central 
flowers  of  the  inflorescence  are  abortive  and  the  highly  colored 
bract  which  has  become  adnate  to  the  flower  stalk  is  converted 
into  a  stalked  nectar-containing  pitcher  with  an  indication  at 
the  base  of  the  small  sterile  flower  (Rendle).  The  family  was 
included  by  Bentham  and  Hooker  as  a  tribe  of  the  Theaceae 
(Ternstrcemiaceae),  but  because  of  its  peculiar  characters  is 
now  generally  regarded  as  a  separate  family.  The  present 
study  is  based  on  the  anatomy  of  only  4  species  representing 
3  genera. 

Morphology. — Climbing  and  mostly  epiphytic  shrubs,  rarely 
arborescent;  leaves  simple,  alternate,  sometimes  dimorphic; 
stipules  0;  flowers  perfect,  in  terminal  racemes  or  racemose 
umbels,  the  bracts  of  the  sterile  flowers  variously  modified  into 
pitcherlike,  saccate,  or  spurred  bodies  adnate  to  or  free  from  the 
pedicel ;  sepals  4  or  5,  free,  imbricate ;  petals  4  or  5,  united  at  the 
base  or  joined  in  a  calyptrate  deciduous  mass ;  stamens  oo  to  3, 
free  or  slightly  connate;  anthers  2-celled,  opening  lengthwise; 
ovary  superior,  3-  or  more-celled;  stigmata  sessile,  radiate; 
ovules  numerous  in  several  rows  on  thick  placentae;  fruit  cap- 
sulelike, thick  and  fleshy,  globose,  indehiscent  or  slightly  dehis- 
cent into  the  cells  at  the  base;  seeds  numerous,  small,  without 
endosperm;  embryo  slightly  curved,  with  large  hypocotyl  and 
two  small  cotyledons. 
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Minute  anatomy  (Plate  S,  figs.  1U  and  15). — Pores  diffuse, 
solitary  to  chains  and  clusters,  moderately  few  to  numerous 
(30  ±),  small  to  large  (300  ±  in  one  specimen,  M.  rectiflora 
Tr.  and  PI.  4907  R)  oval;  no  growth  rings  observed;  vessel 
members  short  to  long  [long  to  extremely  long  in  Norantea 
subsessilis  (Bth.)  Denn.  Smith] ;  end  wall  oblique-porous  in 
Marcgravia  (Plate  3,  fig.  14),  few-barred-scalariform  to  mul- 
tiple in  Souroubea  (Plate  3,  fig.  15),  highly  oblique-scalariform, 
with  numerous  bars  bordered  at  the  end,  in  Norantea;  inter- 
vascular  pitting  opposite  in  Norantea,  alternate  to  coalescent 
(hexagonal  pit  pairs)  in  Souroubea,  and  alternate  to  coalescent 
in  Marcgravia;  vessel-ray  pitting  composed  of  half-bordered  pit 
pairs;  rays  heterogeneous  type  I  (mostly  upright  cells  in  Marc- 
gravia  and  Souroubea),  uniseriate  and  multiseriate  (3  to  6), 
very  fine  to  broad,  very  low  to  moderately  high,  few  to  moder- 
ately numerous;  druse  crystals  occasional  in  the  ray  cells  of 
Marcgravia,  general  in  Norantea,  the  cells  often  septate,  glo- 
bules (possibly  oil  globules)  existing  in  the  ray  cells  and  to  some 
extent  in  the  fiber  tracheids  of  Marcgravia;  parenchyma  para- 
tracheal  and  diffuse,  very  limited;  fiber  tracheids  thin-walled 
with  bordered  pit  pairs,  comprising  the  ground  mass  of  the 
wood,  nonseptate  and  spirally  thickened  in  Norantea,  septate  in 
Marcgravia  and  Souroubea. 

Anatomically  this  is  a  very  heterogenous  group,  but  the  genus 
Norantea  possesses  characters  that  would  seem  to  link  this 
family  very  closely  to  the  Theaeese.  Solereder,(i04)  following 
the  classification  of  Bentham  and  Hooker,  considers  these  genera 
as  belonging  to  the  Theaeese.  The  author's  findings  in  the 
anatomy  of  this  group  agree  with  those  noted  by  Solereder. 

FAMILY  CARYOCARACEjE 

According  to  R.  Pilger,  in  Engler  and  Prantl,(32)  this  family 
is  made  up  of  2  genera,  Caryocar  with  15  species  and  Anthodis- 
cus  with  .3  species.  Both  genera  are  found  in  tropical  America. 
The  present  study  is  based  on  5  species  of  Caryocar  and  1 
species  of  Anthodiscus. 

Morphology. — Trees  or  shrubs;  leaves  opposite  or  alternate, 
digitately  3-  to  5-foliolate;  stipules  absent;  flowers  perfect, 
in  terminal  ebracteate  racemes;  calyx  5-  or  6-lobed,  imbricate 
or  truncate;  petals  5  or  6,  free  or  cohering  above,  imbricate; 
stamens  numerous,  subperigynous,  in  a  ring  at  the  base  or  in 
5  bundles ;  filaments  variously  bent  in  bud,  sometimes  the  inner 
ones  without  anthers;  anthers  small,  2-celled,  opening  length- 
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wise;  ovary  4-  or  8-  to  20-celled;  styles  the  same  number, 
filiform;  ovule  solitary  in  each  cell,  ascending;  fruit  rather 
drupaceous  with  a  woody  endocarp  breaking  up  into  1-seeded 
parts;  seeds  kidney-shaped  with  endosperm  lacking  or  very 
thin ;  embryo  with  a  large  spirally  twisted  hypocotyl ;  cotyledons 
small,  hooked-inflexed. 

Minute  anatomy  (Plate  8>  fig,  16). — Pores  diffuse,  solitary 
to  chains  and  clusters  (2  to  4),  moderately  few  to  numerous, 
medium-sized  to  rather  large,  mostly  medium-sized,  oval ;  vessel 
members  long  to  very  long  (750  \l  ±),  mostly  long;  thin-walled 
tyloses  observed  in  C.  villosum  (Aubl.)  Pers.;  end  wall  slightly 
oblique-porous,  occasionally  scalariform  in  Anthodiscus;  inter- 
vascular  pitting  alternate,  hexagonal  in  most  cases;  vessel-ray 
pitting  simple  or  with  slightly  half-bordered  pit  pairs;  paren- 
chyma often  with  unilaterally  compound  pitting;  rays  hetero- 
geneous type  II  A,  uniseriate,  biseriate,  and  occasionally  trise- 
riate  (Plate  3,  fig.  16),  all  the  bi-  and  triseriate  rays,  with 
uniseriate  extensions,  extremely  fine  to  very  fine,  extremely  low 
to  low,  very  numerous;  parenchyma  diffuse  and  slightly  para- 
tracheal;  septate  parenchyma  and  ray  cells  containing  druse 
crystals  (Plate  3,  fig.  16) — frequent  in  all  species  of  Caryocar, 
absent  in  Anthodiscus;  fiber  tracheids  nonseptate,  thick  to  very 
thick  walls,  with  simple  or  very  small  bordered  pit  pairs. 

The  observations  agree  with  those  of  Solereder,(i03, 104)  and 
Record,  (91)  although  both  of  these  authors  place  this  group  in 
the  Theacese. 

FAMILY  GUTTIFERiE 

The  Guttiferse  as  listed  by  A.  Engler  and  R.  Keller,  in  Engler 
and  Prantl,(32)  consist  of  46  genera  and  about  900  species. 
They  are  chiefly  trees  and  shrubs,  sometimes  lianas,  inhabiting 
the  high-rainfall  tropical  areas  of  the  world.  The  genus  Hyper- 
icum alone  is  strongly  developed  outside  of  the  Tropics,  distrib- 
uted in  the  temperate  and  mountainous  regions  of  the  earth, 
with  great  centers  of  distribution  in  the  Mediterranean,  eastern 
Asia,  and  eastern  America.  This  genus  contains  about  200 
species  and  includes  all  stages  from  perennial  herbs  with  a 
persistent  rhizome  to  undershrubs  and  shrubs.  Many  of  the 
species  have  very  wide  ranges. 

This  family  shows  a  remarkable  diversity  in  the  flower,  espe- 
cially in  the  number  and  arrangement  of  parts.  Bracteoles  are 
often  developed  close  beneath  the  calyx,  so  that  it  is  impossible 
to  make  a  sharp  distinction  as  to  where  the  calyx  begins;  in 


64,3  Vestal:  Comparative  Anatomy  of  Plants  213 

many  cases  this  is  also  true  between  sepals  and  petals.  A 
cruciform  arrangement,  where  2  pairs  of  sepals  are  followed 
by  2  pairs  of  petals  and  2  pairs  of  stamens  with  the  pistil  form- 
ing a  whorl  of  4  carpels — pass  through  various  stages  to  where 
a  cruciform  arrangement  characterizes  bracteoles  and  calyx, 
while  petals  and  stamens  are  arranged  spirally ;  or  sepals,  petals, 
and  stamens  are  spirally  arranged.  In  some  cases  the  flowers 
are  polygamous,  as  in  Mammea.  The  andrcecium  shows  a  great 
diversity;  the  stamens  may  be  few,  or  with  various  degrees  of 
union  in  filaments,  rarely  a  cup,  more  frequently  a  lobed  synan- 
drium,  or  arranged  as  in  Hypericum,  in  3,  4,  or  5  bundles.  The 
stamens  are  generally  opposite  the  petals.  Staminodes  occur 
variously  united  or  are  converted  into  secretory  organs.  The 
carpels  are  equal  in  number  with  the  petals,  or  twice  to  three 
times  as  many,  or  united  into  a  single  whorl.  The  styles  are 
free  or  partly  united,  sometimes  very  short;  the  stigmas  gen- 
erally broad. 

Morphology. — Trees,  shrubs,  seldom  lianas  or  herbs,  with 
simple,  entire-margined,  opposite  (rarely  alternate  or  whorled) 
leaves,  all  with  resinous  juice  or  gland-dotted  leaves  with  no 
stipules;  inflorescence  variously  cymose;  flowers  actinomorphic, 
unisexual,  polygamous  or  dioecious,  perfect,  sepals  2  to  6,  rarely 
more,  imbricate ;  petals  the  same  number,  hypogynous,  contorted 
or  imbricate,  very  rarely  subvalvate ;  stamens  mostly  numerous, 
hypogynous,  free  or  various  connate  in  the  lower  part  or  into 
bundles,  opposite  the  petals;  anthers  2-celled,  opening  length- 
wise; rudimentary  ovary  sometimes  in  the  male  flower  when 
dioecious;  staminodes  often  present;  ovary  sessile,  superior, 
mostly  5  or  3,  occasionally  more  (up  to  15)  or  less  (2  or  1) ; 
ovules  1  to  many,  on  the  inner  angle  or  erect  from  the  base 
of  the  cells,  rarely  parietal ;  stigmas  various,  sometimes  radiat- 
ing; styles  free  or  partly  united,  often  short;  fruit  of  varied 
nature,  often  capsulelike,  frequently  a  stone  fruit  or  berrylike, 
sometimes  large  and  globose ;  seeds  often  arillate,  without  endo- 
sperm; embryo  with  several  different  types  of  development  of 
the  hypocotyl  in  proportion  to  the  cotyledons,  frequently  with 
weakly  developed  cotyledons,  sometimes  without  such. 

Anatomy  (Plate  S,  figs.  17  and  IS;  Plate  4,  figs.  19  to  2A; 
Plate  5,  figs.  25  to  SO;  Plate  6,  figs.  SI  to  S6).— Pores  diffuse, 
solitary,  pairs  to  chains  or  chains  to  clusters,  occasionally  soli- 
tary, few  to  very  numerous,  mostly  moderately  few  to  numer- 
ous; exceedingly  small  to  rather  large,  mostly  small  to  moderate- 
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sized  (Plate  3,  fig.  17;  Plate  4,  figs.  19  to  24),  round  or  oval, 
mostly  oval,  growth  rings  observed  in  several  species;  vessel 
members  very  short  to  long,  mostly  short  or  long;  end  wall 
slightly  oblique  to  transverse,  porous  [occasionally  scalariform 
cr  clustered  in  tribes  Clusieae,  Endodesmieae,  and  Hypericeae 
(Plate  6,  figs.  35  and  36)  ] ;  intervascular  pitting  dominantly 
alternate  [scalariform  and  coalescent  in  the  tribe  Clusieae 
(Plate  3,  fig.  18),  frequently  coalescent  in  the  tribe  Hypericeae], 
pits  generally  large;  tyloses  quite  frequent;  vessel-ray  pitting 
simple,  or  of  slightly  half -bordered  pit  pairs ;  rays  uni-  to  multi- 
seriate,  typically  uniseriate  or  uniseriate  and  multiseriate,  hete- 
rogeneous, dominantly  type  I,  but  occasionally  type  II  A  in  the 
tribe  Clusieae,  type  II  A  and  B  with  certain  genera  showing 
type  III  in  the  subfamily  Calophylloideae,  the  other  members 
of  the  family  are  typically  type  II  B  with  type  III  dominant 
or  occasional  in  certain  genera  (homogeneous  type  I  in  the 
genera  Allanblackia,  Pentadesma,  and  Moronobea),  frequently 
all  upright  cells  or  upright  cell  conspicuous  on  the  margins, 
uniseriates  very  fine,  extremely  low,  very  numerous;  multise- 
riates  fine  to  broad,  extremely  low  or  very  low,  occasionally 
rather  low,  moderately  numerous  to  few  (Plates  5  and  6,  figs. 
25  to  32) ;  parenchyma  paratracheal,  or  aliform  to  confluent, 
metatracheal,  occasionally  diffuse  or  absent  (Hypericeae) 
(Plate  4,  figs.  19  to  24),  parenchyma  occasionally  septate;  fiber 
tracheids  nonseptate  (Plate  5,  figs.  25  to  30;  Plate  6,  fig.  31), 
or  septate  (in  most  Hypericeae  and  Clusieae)  (Plate  3,  fig.  18; 
Plate  6,  figs.  32  and  33),  very  short,  wall  very  thin  to  very 
thick,  mostly  either  thin  or  thick,  pitting  bordered  or  occasion- 
ally simple,  generally  numerous ;  tracheids  surrounding  the  ves- 
sels in  Hypericeae  and  certain  Moronobideae  which  form  a  tran- 
sition to  the  vessels;  canals  in  the  rays  of  certain  Clusioideae 
and  Moronobideae  (Plate  5,  fig.  27),  secretory  canals  in  tKe 
cortex  frequent.  Spiral  thickenings  were  particularly  noted  in 
the  South  American  species  of  Hypericum  (section  Brathys) 
(Plate  6,  fig.  34) .  Nuclei  were  observed  in  fiber  tracheids  of 
Hypericum  (Plate  6,  figs.  32,  33,  35,  and  36),  occasionally 
found  in  division  (Plate  6,  fig.  33). 

The  family  is  of  considerable  economic  importance.  The 
wood  of  many  species  is  hard  and  durable,  and  many  yield 
valuable  resins  or  gum  resins,  especially  in  Calophyllum,  Clusia, 
and  Garcinia;  for  example,  gamboge  from  Garcinia  Morella. 
Others  yield  edible  fruits,  such  as  the  mangosteen,  and  mammee 
apple  (Mammea  americana).    A  fatty  oil  is  obtained  from  the 
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seeds  of  Calophyllum  inophyllum,  Garcinia  indica,  and  others; 
the  thick  sap  of  Pentadesma  butyraceum,  the  West  African 
"tallow-tree"  is  used  as  butter. 

The  present  study  is  based  on  the  anatomy  of  29  genera 
and  238  species,  representing  all  the  tribes  as  conceived  by  A. 
Engler  and  R.  Keller  in  Engler  and  Prantl. 

As  the  name  Guttiferae  suggests,  the  presence  of  intercellular, 
secretory  receptacles  (canals,  or  canals  and  cavities)  is  charac- 
teristic of  the  order.  Secretory  canals  are  present  in  the  pith 
and  in  the  primary  cortex  of  the  axis  in  almost  all  the  members 
of  the  order;  at  the  same  time,  they  sometimes  also  occur  in 
the  primary  and  secondary  bast,  or  in  the  secondary  bast  only. 
In  the  leaf  the  secretory  canals  either  follow  the  vascular  bun- 
dles in  the  veins  or  run  independently  of  the  vascular  bundles 
in  the  mesophyll;  in  the  latter  case  they  are  sometimes  (Calo- 
phyllum) accompanied  by  peculiar  bundles  of  tracheids  and 
by  selerenchyma.  In  some  genera  the  secretory  canals  of  the 
leaf  tissue  are  in  part  replaced  by  secretory  cavities  (Calophyl- 
loideae  and  Hypericoideae) . 

The  above  observations  agree,  in  the  main,  with  those  of 
Miiller,(8l)  Solereder,  (103,104)  Turner, (117)  Ursprung,(H8)  Moll 
and  Janssonius,(79)  Kanehira, (65-67)  Jones,  (63)  Record, (91)  and 
Pearson  and  Brown.  (86) 

FAMILY  QUIINACBiE 

The  Quiinaceae  as  listed  by  A.  Engler,  in  Engler  and  Prantl,  (32) 
consists  of  2  genera,  Quiina  with  16  species  and  Touroulia  with 
3  species.  Both  are  found  in  tropical  America,  northern  Brazil, 
Guiana,  and  eastern  Peru.  Only  3  species  of  Quiina  were  avail- 
able for  the  present  study. 

Morphology. — Trees,  shrubs,  or  climbers;  leaves  opposite  or 
whorled,  simple  or  pinnately  lobed,  lateral  nerves  numerous,  ter- 
tiary nerves  numerous,  feather-veined;  stipules  paired,  inter- 
petiolar,  rigid  or  foliaceous;  flowers  perfect  or  polygamous, 
paniculate  or  racemose;  sepals  4  or  5,  imbricate  in  pairs,  small, 
unequal ;  petals  4  to  8,  imbricate ;  stamens  15  to  30,  free  or  nearly 
so;  anthers  2-celled,  opening  lengthwise;  ovary  2-  or  3-celled  or 
7-  to  11-celled;  styles  2  or  3,  free,  linear,  with  2  or  3  or  7  to  11 
disclike  stigmata ;  ovules  paired,  ascending ;  fruit  a  1  to  3-seeded 
berry;  seed  tomentose;  embryo  straight;  endosperm  0;  coty- 
ledons thickened  and  with  a  very  small  hypocotyl. 

Minute  anatomy  (Plate  7,  fig.  87). — Pores  diffuse,  solitary, 
paired,  or  occasionally  in  a  chain  (3  or  4),  numerous,  small; 
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vessel  members  short  to  very  long,  mostly  long,  oval;  end  wall 
slightly  oblique,  porous ;  intervascular  pitting  alternate  to  coales- 
cent  in  contact  with  the  ray  parenchyma;  vessel-ray  pitting  of 
half -bordered  pit  pairs;  tyloses  absent;  rays  heterogeneous  type 
1,  uniseriate,  biseriate,  and  occasionally  triseriate,  very  fine, 
extremely  low  to  very  low,  very  numerous ;  the  bi-  and  triseriate 
rays  with  long  uniseriate  extensions  (Plate  7,  fig.  37) ;  paren- 
chyma diffuse ;  fiber  tracheids  nonseptate,  very  thick-walled,  with 
numerous  well-bordered  pit  pairs  (Plate  7,  fig.  37) ;  septate 
parenchyma  containing  druse  crystals,  very  rare,  in  Quiina  Cru- 
gerwma  Gris.     (4915  R.) 

The  Quiinacese,  here  regarded  as  a  separate  family,  are  essen- 
tially distinguished  from  the  Guttif erse  by  the  absence  of  schizo- 
genous  resin  canals,  by  the  occurence  of  lysigenous  mucilage 
canals,  and  possessing  type  I  rays.  In  regard  to  their  remaining 
anatomical  features  the  Quiinacese  fall  within  the  circle  of  af- 
finity of  the  Guttiferse,  as  a  branch  of  the  Theacese. 

FAMILY  EUCRYPHIACEJE 

This  family,  as  treated  by  E.  Gilg,  in  Engler  and  Prantl,(32) 
is  composed  of  the  monotypic  genus  Eucryphia  with  its  4  species. 
The  geographical  range  of  the  genus  is  Australia,  Tasmania,  and 
Chile.  Three  of  the  species  form  the  basis  of  the  present  treat- 
ment. 

Morphology. — Evergreen  trees,  leaves  opposite,  simple  or  pin- 
nate; stipules  small,  coalescent;  flowers  perfect,  axillary,  soli- 
tary, actinomorphic,  large,  white;  sepals  4,  rigid,  imbricate,  co- 
hering at  the  apex  and  somewhat  calyptrately  deciduous ;  petals 
4,  large,  imbricate ;  stamens  numerous  in  many  series  on  a  thin 
disc ;  filaments  filiform ;  anthers  small,  orbicular ;  ovary  5-  to  18- 
celled,  sulcate,  narrowed  into  5  to  18  free,  slender  styles ;  ovules 
several,  hanging  in  two  series  from  the  inner  angle  of  the  cells ; 
fruit  a  leathery  or  woody  capsule,  5-  to  18-valved,  valves  boat- 
shaped,  beaked  by  the  persistent  styles  and  separating  from  the 
axis;  seeds  pendulous,  oblong,  compressed,  imbricate,  winged; 
endosperm  fleshy;  cotyledons  leafy;  hypocotyl  short. 

Minute  anatomy  (Plate  7,  figs.  88,  89,  and  AO) . — Pores  diffuse, 
solitary  to  chains  and  clusters,  very  numerous  (100  to  200 
per  square  mm)  occupying  a  large  portion  of  the  transverse 
section  (Plate  7,  fig.  38),  very  small  to  small  (50  [/,  ±) ;  growth 
rings  observed  in  all  species;  vessel  members  long  to  very  long 
(750  \k  ±),  oval-angular;  end  wall  highly  oblique,  scalariform 
(Plate  7,  figs.  39  and  40),  occasionally  reticulate  or  porous, 
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usually  with  20  ±  bars,  bordered  only  at  the  ends,  slightly  spiral 
thickening  noted  in  two  species,  none  in  E.  cordifolia  Cav.; 
intervascular  pitting  transitional,  scalariform  to  opposite  (Plate 
7,  figs.  39  and  40) ;  vessel-ray  pitting  simple  to  half-bordered 
pit  pairs;  tyloses  absent;  rays  uniseriate,  biseriate,  and  occasion- 
ally triseriate,  heterogenous  types  II  B  and  III  (approaching 
Homo  III  in  E.  Bittardieri  Spach.,  the  Tasmanian  species),  very 
numerous,  very  fine  to  fine,  extremely  low  to  very  low,  all  ray 
cells  containing  a  dark-brown-stained  substance;  parenchyma 
mainly  diffuse,  becoming  metatracheal  or  terminal  near  the 
growth  rings  (Plate  7,  fig.  38)  ;  fiber  tracheids  nonseptate,  thick 
walls  with  bordered  pit  pairs  in  single  rows  on  the  sides  of  the 
elements  (Plate  7,  figs.  39  and  40). 

The  genus  is  a  very  homogeneous  one,  with  a  rather  primitive 
array  of  characters,  except  in  ray  type.  The  above  description 
is  in  agreement  with  that  of  Record.  (91) 

FAMILY  OCHNACEJE 

This  family,  as  seen  by  E.  Gilg  in  Engler  and  Prantl,(32)  is 
composed  of  20  genera  containing  about  370  species  distributed 
in  the  Tropics  of  the  world,  especially  in  Brazil  The  family  is 
divided  into  2  large  tribes,  the  Exalbuminosse  and  the  Album- 
inosse,  on  the  basis  of  absence  or  presence  of  endosperm  in  the 
seed.  The  present  study  is  based  on  8  genera  and  26  species, 
of  which  5  genera  and  21  species  are  found  in  the  tribe  Exal- 
buminosse. 

Morphology. — Trees  or  shrubs  with  watery  juice,  rarely  herbs; 
leaves  alternate,  simple,  very  rarely  pinnate,  often  with  numerous 
pinnate  nerves;  stipules  present,  sometimes  laciniate;  flowers 
perfect,  actinomorphic  or  occasionally  more  or  less  zygomorphic, 
mostly  racemose  or  paniculate;  sepals  mostly  5,  rarely  10,  free, 
imbricate  or  rarely  contorted;  petals  free,  5  to  10,  subsessile, 
contorted  or  imbricate;  stamens  few  to  many,  free,  staminodes 
sometimes  present,  subulate  or  petaloid,  sometimes  connate  into 
a  tube;  filaments  persistent;  anthers  linear,  basifixed,  opening 
lengthwise  or  by  a  terminal  pore ;  ovary  entire  to  deeply  lobed, 
1-  to  10-celled;  ovules  1  to  oo,  axial  or  parietal  or  attached  to 
the  intrusive  placentae ;  style  simple  or  split  at  the  apex ;  fruiting 
carpels  often  becoming  quite  separate  on  the  enlarged  torus, 
and  drupaceous,  or  elongate,  capsular,  and  septicidal;  seeds  1 
to  many,  with  or  without  endosperm;  embryo  usually  straight. 

Minute  anatomy  {Plate  7,  figs.  41  and  42;  Plate  8,  figs.  US  to 
45). — Pores  diffuse,  mostly  solitary  or  in  pairs,  occasionally  in 


218  The  Philippine  Journal  of  Science  1937 

radial  chains  or  clusters,  few  to  very  numerous,  mostly  moderate- 
ly numerous  to  numerous,  very  small  to  moderate-sized,  round  to 
oval  (Plate  7,  figs.  41  and  42) ;  growth  rings  in  a  few  species; 
vessel  members  very  short  to  long,  mostly  short;  end  wall  oblique- 
porous;  intervascular  pitting  alternate,  pits  dominantly  very 
small  and  numerous;  tyloses  rare;  vessel-ray  pitting  simple  or 
cf  slightly  half -bordered  pit  pairs ;  rays  uniseriate  to  multiseriate 
(4  to  6  cells  wide)  heterogenous,  typically  type  I  in  the  sub- 
family Albuminosae,  dominantly  type  I  in  the  Exalbuminoseae 
but  closely  approaching  type  II  A,  homogeneous  type  II  in  Lo- 
phira,  uniseriate,  very  fine  to  occasionally  fine,  numerous  to  very 
numerous,  extremely  low  to  very  low ;  multiseriate,  mostly  mod- 
erately broad,  occasionally  broad,  few  to  numerous,  low  to  mod- 
erately high  (Plate  8,  figs.  44  and  45) ;  parenchyma  paratra- 
cheal,  metatracheal,  and  diffuse,  metatracheal  most  common  in 
the  genus  Lophira  (5  or  6  cells  wide)  (Plate  7,  fig.  42;  Plate  8, 
fig.  43) ;  crystals  occasional  in  most  genera,  either  in  the  ray 
parenchyma  or  longitudinal  parenchyma,  parenchyma  containing 
these  crystals  frequently  septate;  fiber  tracheids  nonseptate  or 
septate,  thin  to  very  thick,  mostly  thick  to  very  thick,  mostly 
long,  pit  pairs  simple  or  slightly  bordered,  generally  numerous. 

A  common  anatomical  character  is  the  presence  of  leaf-trace 
bundles  in  the  cortex  (Rendle).  Douliot  (Solereder)  also  gives 
cortical  bundles  as  a  common  character  of  the  Dipterocarpaceae. 
The  two  subfamilies,  Exalbuminosae  and  Albuminosae,  as  the 
names  imply,  are  separated  on  the  basis  of  the  presence  or  ab- 
sence of  endosperm.  Anatomically  they  can  be  separated  by 
the  presence  of  vestured  pits  in  the  Exalbuminosae,  lacking  in 
the  Albuminosae  (Bailey). (3)  In  the  members  of  the  Albumi- 
nosae the  upright  ray  cells  are  much  more  elongate,  making  the 
ray  more  heterogeneous  than  in  the  Exalbuminosae.  Also,  sep- 
tate fiber  tracheids  are  present  in  certain  of  the  Albuminosae, 
and  completely  absent  in  the  Exalbuminosae. 

The  genus  Lophira  is  included  in  the  Dipterocarpaceae  by  Ben- 
tham  and  Hooker,  but  placed  in  the  Ochnaceae  by  Gilg.  Accord- 
ing to  Van  Tieghem(H3)  it  differs  in  lacking  resin  canals  and 
in  the  stratification  of  the  bast,  which  is  peculiar  to  the  Diptero- 
carpaceae. Rendle  states:  "In  Lophira,  a  monotypic  genus  of 
tropical  Africa,  the  two  outer  sepals  become  much  elongated  in 
the  fruit  forming  a  wing  which  ensures  distribution  (compare 
Dipterocarpaceae)."  Anatomically  Lophira  possesses  metatra- 
cheal parenchyma  and  vestured  pits,  also  characteristic  of  the 
Dipterocarpaceae.     It  seems  quite  possible  that  the  Exalbuminosae 
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of  the  Ochnacese  connect  with  the  Dipterocarpaceae  through  the 
genus  Lophira. 

FAMILY   DIPTEROCARPACEAE 

The  Dipterocarpaceae,  as  presented  by  E.  Gilg  in  Engler  and 
Prantl,(32)  consist  of  19  genera  in  2  subfamilies  containing  over 
350  species  of  trees,  rarely  shrubs,  inhabiting  the  tropical  forest 
of  India,  the  Malay  Peninsula,  the  East  Indian  Islands,  and  trop- 
ical Africa.  Its  members  produce  many  valuable  timbers,  and 
many  yield  important  oils,  resins,  and  copal.  The  present  study 
is  based  on  woods  representing  8  genera  and  60  species. 

Morphology. — Trees,  rarely  shrubs,  with  resinous  wood ;  leaves 
alternate,  simple;  indumentum  of  stellate  hairs  or  of  peltate 
scales ;  stipules  small  or  large,  deciduous ;  flowers  perfect,  actino- 
morphic,  fragrant,  in  axillary  panicles;  bracts  usually  absent; 
calyx  tube  short  or  long,  free  or  adnate  to  the  ovary;  lobes  5, 
imbricate  or  valvate,  usually  enlarged  and  winglike  in  fruit; 
petals  5,  much  twisted,  free  or  slightly  connate,  often  hairy; 
stamens  5,  10,  15,  or  more,  in  1  or  more  cycles,  hypogynous  or 
subperigynous ;  anthers  2-celled,  opening  lengthwise;  ovary  3- 
celled;  style  entire  or  3-lobed;  ovules  2  in  each  cell,  pendulous 
or  lateral,  anatropous;  fruit  indehiseent,  mostly  1-seeded;  seeds 
without  endosperm ;  cotyledons  often  twisted,  inclosing  the  hypo- 
cotyl. 

Minute  anatomy  (Plate  8,  figs.  46  and  U7) . — Pores  diffuse, 
mostly  solitary  or  in  pairs,  occasionally  in  short  chains  or  clus- 
ters, mostly  few  or  moderately  few,  occasionally  moderately 
numerous  to  numerous,  medium-sized  to  rather  large,  occasional- 
ly small,  oval  (Plate  8,  fig.  46) ;  vessel  members  short,  occasional- 
ly very  short  or  long;  end  wall  porous;  tyloses  frequent;  inter- 
vascular  pitting  alternate,  with  a  few  coalescent  pits  in  some 
species,  vestured  pitting  frequent;  vessel-ray  pitting  simple, 
rarely  bordered;  rays  uni-  to  multiseriate  (3  to  6  cells  wide), 
heterogeneous  type  II  B;  uniseriate  rays  very  numerous,  ex- 
tremely fine  to  very  fine,  extremely  low  to  very  low ;  multiseriate 
rays  moderately  numerous,  fine  to  moderately  broad ;  occasionally 
septate  ray  cells  containing  crystals;  parenchyma  diffuse,  ali- 
form to  confluent  and  in  other  cases  definitely  metatracheal, 
occasionally  septate  parenchyma  with  crystals,  resin  canals  oc- 
curring in  bands  or  groups  of  parenchyma  (Plate  8,  fig.  46)  ; 
fiber  tracheids  nonseptate,  mostly  with  slightly  bordered  pit 
pairs,  or  simple,  short  to  long,  thick  to  very  thick  or  occasionally 
thin-walled,  usually  in  bands  alternating  with  parenchyma. 
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Bailey (3)  records  the  presence  of  vestured  pits  in  this  family, 
and  these  were  observed  by  the  author  in  several  of  the  genera. 
Douliot  (Solereder)  mentions  as  a  common  character  of  the 
Dipterocarpaceae  the  presence  of  cortical  bundles.  Guerin  (Sole- 
reder) states  that  the  resin  canals  in  this  order  are  schizogenous 
in  origin,  and  arise  between  four  cells  of  the  cambium.  The 
presence  of  these  resin  canals  in  the  secondary  xylem  and  else- 
where has  been  used  by  several  authors  (Rendle,  Engler  and 
Prantl,  and  others)  as  indicating  relationship  with  the  Guttiferse. 

The  above  work  is  in  agreement  with  that  of  Miiller,(8i) 
Solereder,  (103, 104)  Hitzemann,(49)  Moll  and  Janssonius,(79) 
Foxworthy,(36, 73)  Reyes,(99)  Pearson  and  Brown, (86)  and 
Bailey.  (3) 

FAMILY  FLACOURTIACE^E 

According  to  E.  Gilg,  in  Engler  and  Prantl,  (32)  this  family 
includes  84  genera  and  about  800  species  of  woody  plants,  often 
forming  large  trees  with  a  wide  distribution  in  the  Tropics.  It 
includes  the  Samydaceae  and  a  part  of  the  Bixaceae  of  earlier 
classifications  and  is  divided  into  11  tribes.  The  present  study 
is  based  on  the  secondary  anatomy  of  32  genera  and  90  species, 
representing  6  tribes. 

Morphology. — Trees  or  shrubs;  leaves  simple,  alternate,  gen- 
erally thick,  leathery  and  evergreen;  stipules  often  soon  falling 
off;  flowers  perfect,  monoecious  or  dioecious,  rarely  polygamous, 
generally  small  and  arranged  in  lateral  or  terminal  cymes,  but 
in  Oncoba  often  very  large  and  generally  axillary,  regular,  struc- 
ture varied,  generally  cyclic  but  sometimes  spirocyclic;  sepals 
2  to  15,  sometimes  not  distinguished  from  the  petals,  imbricate 
or  open  in  bud,  sometimes  united  below  to  form  a  short  tube, 
which  is  united  with  the  ovary,  the  ovary  becoming  half  inferior 
(inferior  in  Bembicia) ;  petals  sometimes  not  arranged  regularly 
in  relation  to  the  sepals,  large,  small  or  absent,  with  or  without 
an  opposite  scale  inside  the  base,  imbricate;  stamens  numerous, 
rarely  few,  in  one  or  two  whorls  or  apparently  irregularly  ar- 
ranged, hypogynous,  free;  anthers  2-celled,  often  short,  opening 
lengthwise  by  slits,  ovary  1-celled  of  2  to  10  united  carpels  with 
1  or  more  parietal  placentae  or  rarely  the  placentae  meeting  in 
the  middle ;  ovules  2  or  more  on  each  placenta ;  styles  or  stigmas 
as  many  as  the  placentae;  fruit  indehiscent,  mostly  a  berry  or 
drupe,  very  rarely  a  capsule,  sometimes  large ;  seeds  with  fleshy 
endosperm  and  medium-sized  embryo ;  cotyledons  often  broad. 

Minute  anatomy. — Pores  diffuse,  mostly  solitary  or  in  pairs, 
occasionally  in  short  chains  or  clusters,  moderately  few  to  very 
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numerous,  mostly  numerous,  very  small  to  moderate-sized,  mostly 
small,  oval ;  vessel  members  short  or  long,  occasionally  very  short 
or  very  long;  end  wall  typically  porous,  although  scalariform 
perforation  plates  occur  in  several  genera  of  the  tribes  Oncobeae 
and  Pangiese,  but  even  here  simple  perforations  are  the  rule  and 
may  occur  side  by  side  with  the  scalariform  type ;  tyloses  occa- 
sionally, intervascular  pitting  typically  alternate,  but  here  again 
in  the  tribes  Oncobeae  and  Pangiese  transitional  pitting  is  the 
rule;  vessel-ray  pitting  generally  of  slightly  half -bordered  pit 
pairs ;  rays  uni-  to  multiseriate  (3  to  5,  occasionally  to  10  cells 
in  width)  heterogeneous,  type  I  in  the  tribe  Oncobese,  type  I 
with  a  greater  tendency  to  type  II  in  the  tribes  Pangiese  and 
Homaliese,  both  types  I  and  II  A  in  the  tribes  Scolopieae  and 
Caseariese,  and  types  II  A  and  B  in  the  tribe  Flacourtiese ;  unise- 
riate  rays,  numerous,  fine,  very  low  to  low,  occasionally  extreme- 
ly low ;  multiseriate  rays  few  to  moderately  numerous,  very  low 
or  rather  low,  typically  with  vertically  elongate  uniseriate  ex- 
tensions, occasional  crystals  in  the  ray  cells ;  parenchyma  typical- 
ly absent,  when  present  very  scanty  and  paratracheal ;  fiber 
tracheids  generally  septate,  very  thin  or  thin-walled  with  slightly 
bordered  or  simple  pit  pairs,  short  to  long ;  in  fiber  tracheids  with 
a  thick  wall  a  definite  concentric  pattern  in  the  wall  is  seen  in 
cross  section.  These  elements  comprise  in  most  cases  the 
ground  mass  of  the  wood. 

This  family  is  capable  of  being  grouped  into  tribes  that  are 
obviously  related  but  possess  tendencies  leading  in  several  direc- 
tions from  the  more  primitive  tribes.  This  is  quite  apparent 
from  the  study  of  the  vessel  members  and  the  ray  types.  The 
tribes  agree  very  closely  with  the  phylogenetic  relationships  pro- 
posed by  Engler  and  Prantl.(32)  The  most  constant  charac- 
ters in  the  secondary  xylem  are  the  generally  septate  fiber 
tracheids,  which  in  the  thick-walled  types  studied  are  concentric, 
and  the  absence  or  scanty  development  of  the  parenchyma. 

The  findings  in  this  group,  early  considered  in  the  Bixineae, 
agree  in  most  essential  details  with  those  reported  by  Sole- 
reder,(l03,l04)  Turner,  (117)  Moll  and  Janssonius,(79)  Kane- 
hira,(65)  Record,  (91)  and  Tupper.(H6) 

FAMILY   COCELOSPERMACEiE 

R.  Pilger,  in  Engler  and  Prantl,(32)  considers  this  family  as 
composed  of  3  genera  containing  23  species,  Cochlospermum 
with  15  species  in  the  Tropics  of  the  Old  and  New  Worlds; 
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Amoreuxia  with  6  species  in  Central  America,  and  Sphwrosepa- 
lum  with  2  species  in  Madagascar.  The  present  work  is  based 
on  the  single  species  Cochlospermum  vitifolium  (Willd.)  Spreng. 
of  Mexico  and  northern  South  America. 

Morphology. — Trees,  shrubs,  or  rhizomatous  subshrubs  with 
colored  juice;  leaves  alternate,  palmately  lobed,  stipulate;  flow- 
ers perfect,  paniculate  or  racemose;  sepals  5,  imbricate,  decidu- 
ous, petals  5,  imbricate  or  subcontorted ;  stamens  numerous; 
filaments  free,  but  many  vary  in  height ;  anthers  2-celled,  linear, 
opening  by  terminal,  often  confluent,  porelike  slits;  ovary  1- 
celled  with  parietal  placentae  or  perfectly  3-celled;  ovules  nu- 
merous; style  simple  with  small  denticulate  stigma;  fruit  a 
3-  to  5-valved  capsule;  seeds  glabrous  or  hairy,  straight  or 
reniform;  endosperm  copious;  embryo  conforming  to  the  shape 
of  the  seed,  large;  cotyledons  broad. 

Minute  anatomy  (Plate  8,  fig.  48). — Pores  diffuse,  solitary, 
in  pairs,  occasionally  in  chains  of  3  or  4,  moderately  numerous 
(15±),  medium-sized;  growth  rings  not  seen;  vessel  members 
long,  slightly  oblique  with  porous  end  wall ;  no  spiral  thickening ; 
intervascular  pitting  alternate,  pits  numerous  and  crowded 
(Plate  8,  fig.  48);  vessel-ray  pitting  simple  to  half -bordered ; 
tyloses  absent;  rays  uniseriate  to  multiseriate  (1-  to  4-seriate), 
heterogeneous  type  II  B,  upright  cells  rather  square,  fine  to 
moderately  broad,  very  low  to  low,  very  numerous,  some  of  the 
larger  rays  containing  ducts;  parenchyma  paratracheal,  1  or  2 
cells  wide,  usually  connecting  with  the  metatracheal  bands 
which  are  5  to  8  cells  wide  and  very  conspicuous ;  fiber  tracheids 
very  short,  very  thin-walled,  with  quite  numerous,  small,  bor- 
dered pit  pairs.  The  fiber  tracheids  and  metatracheal  paren- 
chyma comprise  the  ground  mass  of  the  wood  (Plate  8,  fig.  48). 

FAMILY   BIXACEJE 

This  small  monotypic  family  is  composed  of  the  genus  Bixa 
with  2  species,  B.  Orellana  L.  and  B.  arborea  Huber,  according 
to  R.  Pilger,  in  Engler  and  Prantl.(32)  The  outstanding 
species,  B.  Orellana  L.,  is  a  tree  native  of  tropical  America  but 
cultivated  throughout  the  world  for  the  red  annatto  or  Orleans 
dye,  which  is  made  from  its  fleshy  seed  coat.  Bixa  arborea 
Huber  is  a  tree  of  the  Amazon  region.  The  present  work  in- 
cludes both  species. 

Morphology. — Shrubs  or  small  trees  with  colored  juice; 
leaves  alternate,  simple  palminerved,  stipulate;  flowers  perfect, 
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medium-sized,  showy,  paniculate ;  sepals  5,  imbricate,  deciduous ; 
petals  5,  large,  imibricate,  without  a  scale  at  the  base;  stamens 
numerous,  hypogynous;  filaments  free,  anthers  horseshoe- 
shaped,  opening  by  short  slits  at  the  top;  ovary  superior,  1- 
celled,  with  2  parietal  placentae ;  ovules  numerous ;  style  slender, 
recurved  in  bud ;  stigma  2-lobed ;  fruit  a  densely  echinate-setose 
or  smooth  capsule,  2-valved,  valves  thick  with  the  placentae 
in  the  middle ;  seeds  obovoid ;  testa  rather  fleshy,  red ;  endosperm 
copious;  embryo  large;  cotyledons  broad,  incurved  at  the  apex. 
Characteristic  of  the  Bixacese  is  the  anther  form  and  the  for- 
mation of  the  seed  coat. 

Minute  anatomy  (Plate  9,  figs.  U9  and  50). — Pores  diffuse, 
chains  to  clusters,  oval,  numerous  to  very  numerous  (80  ±) 
(Plate  9,  fig.  49) ;  vessel  members  small  to  medium-sized  (100 
±),  short;  end  wall  slightly  oblique  to  transverse,  porous;  in- 
tervascular  pitting  alternate,  pits  very  small  and  crowded; 
vessel-ray  contact  with  half -bordered  pit  pairs;  rays  uni-  and 
biseriate,  occasionally  triseriate,  heterogeneous  type  II  B;  very 
fine,  extremely  low  to  very  low,  very  numerous,  appearing 
storied  in  tangential  section  (Plate  9,  fig.  50) ;  parenchyma 
mostly  diffuse,  composed  of  wood  parenchyma  strands  of  4 
cells,  occasionally  paratracheal,  thin- walled ;  fiber  tracheids  non- 
septate,  very  thin,  bordered  pit-pairs  quite  small,  not  numerous. 
The  fiber  tracheids  form  the  ground  work  of  the  wood. 

FAMILY  CISTACEiE 

The  Cistacese  as  defined  by  E.  Janchen  in  Engler  and 
Prantl,(32)  consist  of  8  genera  and  170  species  of  herbs  or 
shrubs,  with  the  Mediterranean  region  as  the  large  center  of 
distribution  but  with  certain  genera  along  the  Atlantic  coast 
of  North  America  to  the  West  Indies.  The  present  study  is 
based  on  the  minute  anatomy  of  4  genera  and  7  species. 

Morphology. — Herbs  or  shrubs,  often  with  stellate  indumen- 
tum; leaves  opposite,  rarely  alternate,  simple;  stipules  present 
or  adnate  to  the  petiole ;  flowers  perfect,  actinomorphic,  solitary 
to  cymose,  showly;  sepals  3  to  5,  contorted;  petals  5  to  0,  con- 
torted, early  deciduous;  stamens  numerous,  hypogynous;  fila- 
ments free;  anthers  2-celled,  introrse,  opening  lengthwise;  ovary 
superior,  1-celled  with  parietal  placentae  or  incompletely  septate 
towards  the  base;  ovules  2  or  more  to  each  placenta;  style 
simple  with  3  to  5  free  or  united  stigmas;  fruit  a  capsule 
opening  by  valves  from  the  top  downward;  seeds  with  endo- 
sperm and  having  a  bent,  coiled,  or  folded  embryo. 
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Minute  anatomy  (Plate  9,  fig.  51). — Pores  diffuse,  solitary, 
very  numerous,  very  small,  round  to  slightly  oval;  vessel  mem- 
bers very  short;  end  wall  slightly  oblique,  porous,  occasionally 
1  to  3  simple  perforations  at  one  end;  tyloses  rare;  intervas- 
cular  pitting  alternate,  few  or  quite  numerous,  very  small; 
vessel-ray  pitting  of  slightly  half -bordered  pit  pairs;  growth 
rings  in  a  few  cases;  rays  in  Cistus  and  Lechea  (in  part)  1-  to 
3-seriate,  heterogeneous  types  II  B  and  III,  usually  upright 
cells,  extremely  fine  to  very  fine,  extremely  low,  very  numerous 
(Plate  9,  fig.  51) ;  rays  in  Helianthemum,  Hudsonia,  and  Lechea 
(in  part)  uniseriate,  heterogeneous  type  III;  1  to  3  cells  tall, 
vertically  elongate,  very  irregular  in  shape,  and  inconspicuous, 
parenchyma  absent ;  fiber  tracheids  thin- walled,  very  short,  non- 
septate,  with  slightly  bordered  pit  pairs  (Plate  9,  fig.  51). 

Solereder(l04)  in  quoting  Piecioli's  investigations,  states:  "In 
the  wood,  medullary  rays  are  not  present  in  Lechea,  whilst  in 
the  remaining  genera  they  are  narrow  and  mostly  uniseriate. 
As  a  rule  the  bulk  of  the  wood  is  composed  of  prosenchyma  with 
bordered  pits ;  in  the  species  of  Helianthemum  belonging  to  the 
section  Eriocarpum  however,  the  tracheids  are  replaced  by 
mechanical  elements.  Wood-parenchyma  only  occurs  in  rela- 
tively small  amounts." 

As  has  been  noted  above,  the  writer  observed  ray  cells  in 
all  genera  and  species,  although  Helianthemum,  Hudsonia,  and 
Lechea  (in  part)  showed  only  uniseriate  rays,  1  to  3  cells  tall, 
vertically  elongate,  and  irregular  in  shape.  Except  that  these 
cells  are  arranged  in  a  radial  manner,  they  might  easily  have 
been  mistaken  for  longitudinal  parenchyma.  However,  there 
can  be  no  doubt  that  these  radial  sedations  of  cells  are  rays. 

Turner  (H7)  considers  this  group  as  nearly  related  to  the 
Hypericacese,  and  that  both  groups  show  a  relationship  to  the 
Flaeourtiaeeas  and  Bixacese  ("Bixaceen"). 

FAMILY  CANELLACEiE 

E.  Gilg's  account  of  this  family  in  Engler  and  Prantl(32) 
shows  it  to  include  4  genera  and  8  species,  each  genus  limited 
in  distribution.  Canella  (2  species)  is  found  in  the  West  In- 
dies, southern  Florida,  and  Columbia;  Cinnamosa  (2  species) 
in  Madagascar;  Warburgia  (3  species)  in  East  Africa;  and 
Pleodendron  (1  species)  in  Porto  Rico.  The  present  work 
is  based  on  several  collections  of  a  single  species  in  each  of 
the  first  3  genera  mentioned. 
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Morphology. — Trees,  seldom  shrubs,  leaves  alternate,  simple, 
glabrous,  aromatic,  gland-dotted;  stipules  absent;  flowers  per- 
fect, actinomorphic,  cymose;  bracts  3,  imbricate,  persistent; 
sepals  4  or  5,  free,  thick,  imbricate;  petals  thin,  imbricate  or 
absent;  stamens  hypogynous,  up  to  20;  filaments  connate  into 
a  tube  with  the  anthers  adnate  to  its  outer  side,  opening  length- 
wise by  valves;  ovary  superior,  1-celled;  placentae  2  to  6,  pa- 
rietal; ovules  2  to  oo  ;  style  thick;  stigmas  2  to  6;  ovules  sub- 
anatropous;  fruit  a  berry;  seeds  2  or  more,  shining;  endosperm 
oily  and  fleshy ;  embryo  straight. 

Minute  anatomy  (Plate  9,  figs.  52  to  54). — Pores  diffuse,  soli- 
tary or  in  pairs  (Plate  9,  fig.  52),  rarely  clusters;  moderately 
numerous  to  very  numerous  (Capsicodendron) ,  small,  occasion- 
ally very  small  (Capsicodendron) ;  growth  rings  not  observed, 
vessel  members  long  to  occasionally  extremely  long,  mostly  very 
long;  end  wall  highly  oblique,  scalariform  perforate,  crossbars 
12  to  60,  completely  bordered  or  bordered  at  the  end  to  middle ; 
intervascular  pitting  transitional  to  opposite,  pits  few;  vessel- 
ray  pitting  of  half -bordered  pit  pairs;  tyloses  absent;  rays  uni- 
seriate,  occasionally  by-  or  triseriate,  homogeneous  types  I  and 
III  (Plate  9,  figs.  53  and  54),  very  fine,  extremely  low  to  very 
low,  very  numerous  (10  to  15  ±:),  unilateral  compound  pitting 
present;  druse  crystals  in  the  rays  (Plate  9,  fig.  54)  (except 
Capsicodendron) ;  parenchyma  paratracheal  (2  to  4  cells  wide 
on  one  side  of  the  vessel)  (Plate  9,  fig.  52),  occasionally  also 
diffuse;  fiber  tracheids  nonseptate,  thin  or  thick;  pit  pairs  well 
bordered  and  large.  The  fiber  tracheids  form  the  ground  mass 
of  the  wood  in  all  but  Capsicodendron,  in  which  the  parenchyma 
is  conspicuous. 

DISCUSSION 
I.   GENERAL 

If  we  are  to  use  comparative  morphology  in  the  interpre- 
tation of  trends  in  the  angiosperms,  as  has  been  done  by  the 
authors  of  the  numerous  systems,  we  must  first  understand  the 
dicta  upon  which  these  classifications  have  been  founded.  In 
the  present  treatment  we  accept,  as  a  working  hypothesis,  that 
the  floral  morphology  of  a  majority  of  the  dicotyledons  may  be 
traced  back  to  a  primitive  ancestor,  possibly  "Ranalian."  With 
this  hypothesis  as  a  basis,  following  the  works  of  Bessey,C7-9) 
Wernham,(i25)  Hallier,(45)  Arber  and  Parkin,  (1)  Sprague,(l08) 
and  Hutchinson, (59)  we  assume  that:  The  bisexual  preceded  the 
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unisexual  flower;  spirally  imbricate  floral  parts  are  more  pri- 
mitive than  the  whorled  or  valvate ;  the  polymerous  flower  pre- 
cedes and  the  oligomerous  follows ;  polypetaly  is  more  primitive 
than  gamopetaly ;  actinomorphy  of  the  flower  precedes  zygomor- 
phy;  hypogyny  gives  rise  to  perigyny  and  epigyny;  apocarpy 
is  more  primitive  than  the  connate  resultant ;  polycarpy  precedes 
oligocarpy;  free  styles  precede  connate  styles;  the  endospermic 
seed  with  small  embryo  is  primitive  and  the  nonendospermic 
derived;  many  stamens  are  more  primitive  than  few  stamens; 
separate  stamens  precede  connate  stamens;  the  presence  of 
stipules  is  more  primitive  than  the  absence  of  stipules ;  and  trees 
preceded  shrubs  and  herbs.  We  believe  with  Sprague(l08)  that 
a  natural  classification  should  be  based  on  the  synthetic  method ; 
that  is,  the  adding  of  group  to  group  according  to  the  agree- 
ment between  the  sum  total  of  their  characters,  and  that  the 
greater  the  number  of  common  characters  the  closer  the  affinity, 
though  tendencies  should  not  be  disregarded. 

In  the  interpretation  of  the  minute  anatomy  for  purposes 
of  classification  of  the  angiosperms  certain  well-recognized  prin- 
ciples have  been  established  by  several  workers — Solereder,(i04) 
Jeffrey,(60)  Bailey  and  Tupper,(5)  Frost, (38-40)  and  Kribs.C70) 
A  summary  of  these  principles  follows : 

(a)  Vessels, — Frost,  following  and  enlarging  the  work  of 
Brown  (13)  and  Thompson,  (112)  argues  that  the  vessel  member 
is  phylogenetically  related  to  and  derived  from  the  tracheid, 
and  finds  by  correlation  that  long  members  having  scalariform 
perforations  with  numerous  bars,  completely  bordered  on  a 
highly  inclined  end  wall,  and  with  scalariform  lateral  pitting, 
are  primitive.  Similarly  the  most  highly  evolved  vessel  mem- 
bers are  short  with  transverse  porous  perforations  and  with 
alternate  side-wall  pitting.  All  other  types  of  vessel  members 
are  considered  to  be  transitions  in  various  degrees  of  speciali- 
zation. A  bordered  pit  in  contact  with  a  simple  pit  of  paren- 
chyma is  considered  more  primitive  than  a  simple  pit  pair.  The 
distribution  of  vessels  is  a  variable  character.  Spiral  thicken- 
ing would  seem  to  have  little  value  in  the  broader  complexes. 
This  is  also  true  of  tyloses. 

(6)  Xylem  parenchyma. — The  scanty  or  abundant  occurrence 
of  wood  parenchyma  is  of  considerable  significance.  The  pres- 
ence of  septate-parenchyma  containing  crystals  in  the  wood 
is  generally  only  of  specific  value.  The  diffuse  arrangement 
is  considered  more  primitive  than  aggregates  of  parenchyma. 


64, 3  Vestal:  Comparative  Anatomy  of  Plants  227 

(c)  Rays.—Ba,iley,(2)  Myer,(82)  DeSmidt,(30)  and  Wein- 
stein(i24)  find  the  number  of  rays  in  similar  annular  rings 
of  different  individuals  of  the  same  species,  and  even  within 
the  same  tree,  is  subject  to  great  variation.  This  is  particular- 
ly true  of  the  multiseriate  rays,  which  are  found  to  be  more 
numerous  in  the  root  and  lower  part  of  the  stem  than  in  the 
upper  part  of  the  stem ;  and  to  be  more  numerous  in  branches, 
especially  on  the  lower  side,  than  in  the  trunk.  The  number  of 
uniseriate  rays  remains  more  nearly  constant.  Thus  the  num- 
ber or  volume  of  the  rays,  especially  the  multiseriate  rays, 
cannot  generally  be  considered  of  great  diagnostic  value. 

Kribs  (70)  from  observations  of  a  large  number  of  dicotyle- 
donous woods  finds  certain  salient  lines  of  structural  speciali- 
zation in  the  wood  rays.  Based  on  a  high  correlation  between 
vessel  type  and  ray  type,  he  segregates  the  rays  into  six  classes 
or  types.  The  homogeneous  rays  are  considered  more  highly 
specialized  than  the  heterogeneous  rays.  The  primitive  hetero- 
genous condition  is  with  the  "uniseriate  rays  usually  high, 
numerous  and  composed  of  very  large,  vertically  elongated  cells 
which  are  unlike  the  cells  of  the  multiseriate  part  of  the  multi- 
seriate"  and  with  "multiseriate  rays  usually  with  parallel  sides 
and  with  very  large,  vertically  elongated,  uniseriate  wings  (long 
wings)  which  are  composed  of  cells  identical  with  those  of 
the  uniseriate  rays;  the  cells  of  the  multiseriate  portion  of  the 
rays  are  oval,  radially  elongated  or  vertically  elongated."  By 
a  shortening  of  the  extensions  and  the  uniseriates,  and  by  the 
elimination  of  the  multiseriates,  the  other  types  of  heterogen- 
eous rays  are  derived.  From  these  types  the  homogenous  types 
are  derived.  Kribs,  in  his  discussion,  states  that  "the  uni- 
seriate rays  occur  as  an  offshoot  in  practically  every  type  of 
woody  dicotyledonous  stem,  indicating  that  it  is  a  specialized 
structure  due  to  the  elimination  of  multiseriate  rays."  Since 
the  primitive  ray  type  in  living  dicotyledonous  woods  contains 
both  uniseriate  and  multiseriate  rays,  when  the  multiseriates 
are  eliminated,  a  more  specialized  wood  is  the  result,  and  not 
necessarily  a  more  specialized  ray,  as  the  cell  type  in  the  ray 
may  remain  the  same.  A  similar  result  is  obtained  when  the 
uniseriates  are  eliminated,  leaving  the  multiseriates.  It  was 
found,  in  using  the  classification  proposed  by  Kribs,  that  the 
specialization  cells  composing  the  uniseriate  rays  were  a  much 
better  indicator  of  the  type  than  the  cells  of  the  multiseriate 
ray;  that  is,  the  uniseriate  rays  are  much  more  constant  in 
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type  within  a  group  or  a  single  specimen  than  are  the  multi- 
seriate  rays. 

(d)  Tracheitis,  fiber  tracheitis,  and  fibers. — The  phylogenetic 
series  is  considered  to  have  been  in  the  order  just  indicated; 
namely,  tracheids,  fiber  tracheids,  and  fibers.  The  tracheid  is 
an  imperforate,  thin-walled  cell  with  the  pits  to  congeneric  ele- 
ments bordered.  The  fiber  tracheid  is  commonly  thick-walled, 
with  small  lumen,  pointed  ends,  and  with  small  bordered  pits 
having  lenticular  to  slitlike  apertures.  The  fiber  is  similar  to 
the  preceding  but  with  simple  pits.  Although  the  distinction 
between  fibers  and  fiber  tracheids  is  simple  in  itself,  the  main- 
tenance of  this  distinction,  which  is  very  important,  becomes 
very  difficult,  when  the  borders  of  the  pits  are  very  small.  A 
simple  slit-shaped  pit  occasionally  appears  to  have  a  slight 
border  when  seen  in  surface  view.  The  transverse  section  of 
the  pit  can  alone  decide  whether  the  pit  is  really  bordered  or 
not.  The  presence  of  septate  fiber  tracheids  is  quite  charac- 
teristic of.  large  groups  and  thus  may  be  of  value.  Solereder(i04) 
and  Frost (38)  find  a  high  correlation  between  scalariform-pitted 
lateral  walls  of  vessel  members  and  fiber  tracheids. 

n.  FAMILIES 

Hypericacese. — The  genus  Hypericum,  the  largest  in  the 
Hypericaceae,  contains,  according  to  E.  Keller  in  Engler  and 
Prantl,  about  300  species  of  shrubs  and  herbs,  widely  distribut- 
ed, but  with  four  main  centers  of  distribution:  (a)  The  Medi- 
terranean complex,  including  all  of  Europe,  the  islands  of  the 
Middle  Atlantic,  northern  Africa,  and  Asia  Minor;  (6)  the 
African  continent,  and  equatorial  and  South  Africa;  (c)  eastern 
and  southeastern  Asia  (Japan  included),  the  Himalayan  region, 
islands  of  the  Indian  Ocean,  and  Australia;  (d)  both  American 
Continents.  The  species  of  any  of  these  regions  segregate  very 
clearly  into  well-marked  sections. 

This  genus  displays  in  its  floral  morphology  an  extremely 
wide  variation  as  to  the  number,  distribution,  and  fusion  of 
stamens,  the  number  and  fusion  of  styles  and  carpels,  and  the 
types  of  placentation.  A  part  of  this  range  of  variation  can 
be  seen  in  text  fig.  2. 

Other  characters,  which  have  proven  significant  in  the  taxo- 
nomy of  this  genus,  are:  (a)  The  type  of  inflorescence,  which 
is  basically  cymose;  (6)  the  placentation,  which,  though  gen- 
erally axile,  may  become  parietal;   (c)   a  wide  range  of  seed 
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[Keller,   in    Engler  and   Prantl,(32)    Stefanoffdio, 


characters 
in)]. 

The  secretory  organs,  which  are  characteristically  present  in 
this  group,  are  schizogenous  in  origin,  as  shown  by  Weill,  (123) 
Kienast,(69)  and  others.  They  may  be  either  secretory  sacs  or 
canals.  The  sacs  are  found  in  the  leaves  of  all  species  in  the 
genus,  as  well  as  in  all  other  members  of  this  family.  The  sec- 
retory canals  in  this  genus  are  located  principally  in  the  pericycle 
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Fig.  2.     Variations  in  the  genus  Hypericum. 

and  phloem  of  the  root  and  stem,  but  frequently  are  found  in 
the  leaves  and  flowers.  In  a  few  cases  the  canals  are  cortical 
or  medullary.  On  approaching  a  node  they  usually  divide  once 
to  several  times.  Clos(25)  proposed  a  key  to  the  genus  based 
on  the  type  and  distribution  of  these  secretory  organs.  The 
content  of  the  sacs  and  canals  in  the  genus  is  an  oil  containing 
a  pigment.    Microchemical  tests  indicate  that  the  pigment  is  an 
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anthocyanidin,  probably  in  part  a  rhamnose  glucoside  of  pelar- 
gonidin  [Siersch(ioo)].  The  plants  possess  a  toxic  principle 
that  has  made  certain  species  obnoxious  weeds  in  cattle  and 
sheep  country  [Marsh  and  Clawson,(74)  and  others]. 

The  cytologieal  behavior  within  the  genus  is  not  too  well 
known.  The  numbers  of  chromosomes  reported  by  Chata- 
way,d9)  Tischler,(H5)  Hoar,  (50)  and  Hoar  and  Haertl(5i) 
were:  7-8-9-10-12-16-19-20,  with  comparatively  few  of  the 
species  examined.  Nielsen  (83)  does  not  believe  that  this  repre- 
sents an  arithmetical  series  as  proposed  by  Winge.  However, 
he  makes  no  statement  as  to  an  interpretation  of  these  chromo- 
some numbers.  Wanseher,(l22)  in  a  statistical  study  of  chromo- 
somes from  many  families  of  plants,  considers  that  the  chromo- 
some numbers  in  higher  plants  originate  from  a  number 
belonging  to  a  4-system ;  that  is,  with  other  numbers  either  way 
in  an  ascending  or  descending  series.  In  the  genus  Hypericum 
he  regards  the  number  8  as  the  probable  basic  number,  with  the 
other  numbers  as  probable  derivatives.  Natural  hybridization 
is  common  in  Hypericum  [Kerner  and  Oliver (68)]. 

At  the  present  state  of  our  knowledge,  nothing  of  definite 
phylogenetic  value  can  be  drawn  from  such  studies  as  have  been 
made  on  the  secretory  tissues  or  the  cytogenetics  of  the  genus. 

In  the  one  hundred  odd  species  (plus  numerous  varieties  and 
hybrids)  of  Hypericum  that  have  been  examined,  no  segregation 
of  anatomical  groups  was  possible.  Rather  the  genus  displayed 
in  its  vascular  anatomy  a  very  constant  homogeneity.  The 
herbs  are  of  the  reduced  shrub  type,  possessing  a  continuous 
stele  but  with  a  reduction  in  the  size  of  the  central  stele  and 
a  greater  development  of  pith  [Eames,(3i)  Sinnott  and 
Bailey,  (102)  Sinnott,  (101)  Bews  (10,  chap.  4)  ] .  The  shrubs  in  turn 
are  doubtless  reductions  of  tropical  tree  ancestors,  as  they  pos- 
sess a  generally  more  subtropical  distribution  than  the  herba- 
ceous members. 

In  its  minute  anatomy,  the  genus  Hypericum  shows  vessel 
members  that  are  very  short,  generally  extremely  small  and 
very  numerous,  with  the  end  wall  slightly  oblique  with  simple 
perforations  predominant,  but  with  scalariform  or  clustered 
perforations  occurring  in  certain  species.  The  side-wall  pitting 
is  alternate,  with  a  tendency  to  coalescence  in  contact  with  ray 
cells.  Tracheids  occur  around  the  vessel  in  some  members  and 
show  transitional  stages  to  vessels.  The  rays  are  typically  uni- 
seriate  (Plate  6,  fig.  32),  although  bi-  and  triseriate  rays  are 
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occasionally  found.  They  are  heterogeneous  type  III  and  type 
II  B,  very  numerous,  extremely  fine  and  extremely  low  to  very 
low,  with  generally  upright  marginal  cells.  Parenchyma  as 
such  is  absent.  The  fiber  tracheids  are  septate  or  nonseptate 
and  typically  contain  a  nucleus  (Plate  6,  figs.  32,  33,  35,  and 
36).  They  are  very  short,  very  thin  to  thick- walled,  and  with 
bordered  pit  pairs  usually.  In  general,  one  may  say  that  in  the 
members  of  the  Asiatic  sections  the  fiber  tracheids  are  septate, 
with  nuclei ;  the  Mediterranean  sections  lack  septations  but  have 
nuclei ;  the  American  sections  are  nonseptate  and  without  nuclei. 
However,  too  many  exceptions  occur  to  make  this  statement  as  a 
general  rule.  Spiral  thickenings  are  particularly  well  developed 
in  the  South  American  members  of  the  section  Brathys  (Plate  6, 
fig.  34). 

In  considering  the  phylogenetic  tree  as  proposed  by  Reuter(98) 
and  others,  from  the  sero-diagnostic  technic,  the  writer  and  E.  C. 
Abbe,  under  the  guidance  of  Dr.  K.  S.  Chester,  (21)  carried  out 
a  series  of  "precipitin  reactions"  in  an  attempt  to  test  its  ap- 
plication to  plant  relations.  Within  the  ten  species  of  Hypericum 
tested,  the  precipitation-reaction  technic  proved  of  no  value  in 
the  segregation  of  species,  but  showed  only  homogeneity. 

The  genus  Ascyrum  is  separated  from  Hypericum  in  being 
tetramerous  (the  author  has  observed  many  reversions  to  the 
pentamerous  condition) .  R.  Keller  considers  the  separation  of 
this  genus  as  purely  an  artificial  one.  Certainly  in  the  minute 
anatomy  the  species  differ  not  at  all  from  the  members  of 
Hypericum. 

Brandza,(l2)  in  considering  the  germination  of  the  Hyperi- 
cacese  and  Guttiferae,  finds  that  the  embryo  in  the  Hypericacese 
is  like  that  in  the  tribe  Clusiese  of  the  Guttiferse,  in  having  very 
small  cotyledons,  a  large  hypocotyl  which  elongates  on  germina- 
tion, and  a  radicle  which  becomes  the  primary  root  of  the  plant. 

The  above  consideration  shows  the  genus  Hypericum  to  be  a 
very  homogeneous  one,  the  main  variations  occurring  in  the 
flower. 

Included  in  the  Hypericaceae  are  a  number  of  tropical  genera 
(Cratoxylon,  Eliaea,  Vismia,  Psorospermum,  and  Haronga) .  In 
an  attempt  to  find  the  possible  origin  of  the  genus  Hypericum, 
these  genera  were  next  examined.  The  tribes  Cratoxylese  and 
Vismeae  are  separated  with  difficulty  from  the  tribe  Hypericaceae. 
They  differ  mainly  in  being  tropical  trees  with  a  3-  to  5-locular 
ovary  and  in  having  an  embryo  with  cotyledons  longer  than  the 
hypocotyl. 
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In  their  minute  anatomy  they  differ  in  having  (a)  larger 
vessel  elements  (probably  due  to  greater  age),  which  are  slightly 
oblique  porous,  and  have  alternate  side-wall  pitting  (Plate  6, 
fig.  31) ;  (b)  the  presence  of  parenchyma  (vasicentric  to  con- 
fluent to  metatracheal)  ;  and  (c)  nonseptate  fibers  with  generally 
bordered  pit  pairs. 

Guttiferze. — Since  the  Hypericaceae  are  usually  placed  in  or 
near  the  Guttiferae  (text  fig.  1),  this  group  was  next  examined. 
In  general,  the  morphological  characters  of  the  Guttiferae  differ 
but  little  from  those  of  the  Hypericaceae,  which  are  usually  in- 
cluded or  near  the  Guttiferae.  The  Guttiferae  vary  chiefly  in 
being  trees  or  shrubs,  having  leaves  with  lines  of  secretory 
canals  and  very  numerous  lateral  nerves,  and  with  stigmas 
sessile  or  subsessile.  In  floral  characters  and  in  the  disposition 
of  secretory  canals  they  stand  very  near  each  other. 

In  their  minute  anatomy,  except  in  the  tribe  Clusiese,  the 
Guttiferae  do  not  differ  from  the  arborescent  members  of  the 
Hypericaceae.  In  this  tribe  the  vessel  member  is  slightly  oblique 
to  transverse  porous  (occasionally  scalarif  orm)  but  with  opposite 
pitting  on  the  tangential  walls  and  with  scalariform  pitting  on 
the  radial  walls;  also,  most  of  the  members  have  septate  fiber 
tracheids  (Plate  3,  fig.  18),  and  the  rays  are  of  a  primitive  type. 
Parenchyma  is  present  in  all  members. 

Brandza's(l2)  work  on  the  embryo  and  its  mode  of  germina- 
tion, in  this  group,  reveals  some  very  striking  variations.  The 
tribe  Clusieae  has  an  embryo  with  small  cotyledons,  an  enlarged 
hypocotyl,  and  the  radicle  develops  into  the  primary  root.  Ger- 
mination is  epigean  (this  was  also  true  in  Hypericum) .  In  the 
Moronoboideae  and  Gareinieae  the  cotyledons  are  extremely  small, 
the  hypocotyl  is  enlarged,  but  the  radicle  develops  but  little  and 
the  main  root  is  an  adventitious  root  arising  just  below  the 
cotyledons.  Germination  is  hypogean.  In  the  Calophylloideae 
the  embryo  possesses  large  swollen  cotyledons,  a  small  swollen 
hypocotyl,  and  a  well-developed  radicle.  The  germination  is 
hypogean. 

These  two  families  are  obviously  closely  related.  For  con- 
venience they  might  well  be  kept  separate,  yet,  on  the  basis  of 
the  available  evidence,  they  may  be  considered  a  part  of  the  same 
family,  as  has  been  done  by  Engler,  Wettstein,  and  others. 
Weill  (123)  relates  the  two  groups  through  the  subfamily  Moro- 
noboideae  of  the  Guttiferas.     Hochreutiner(54)  combines  the  two 
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groups  through  Psorospermum  and  the  subfamilies  Calophyl- 
loideae  and  Clusioideae  of  the  Guttiferae.  On  the  basis  of  minute 
anatomy  and  embryo  structure,  the  writer  believes  this  view  of 
Hochreutiner  to  be  correct,  with  Hypericum  and  its  near  relatives 
departing  from  the  Clusioideae,  and  the  arborescent  Hypericaceae 
from  the  Calophylloideae. 

The  Guttiferae  show  various  relationships,  but  the  strongest, 
according  to  most  authors,  is  with  the  Theaceae.  Engler  and 
Prantl  even  suggest  a  possible  genetical  relationship.  The  Eu- 
cryphiaceae,  the  Quiinaceae,  and  the  Dipterocarpaceae  are  usually 
included  as  related  families  (text  fig.  1).  Hutchinson (59)  char- 
acterizes his  Guttiferales  as  the  "advanced  hypogynous  type  of 
the  Theales  with  opposite  leaves,  often  gland-dotted  or  lined; 
stamens  united  into  bundles;  no  endosperm;  sepals  always  im- 
bricate." 

Theacese. — The  Theaceae  are  of  a  more  generalized  type  than 
the  preceding  family,  with  a  scanty  development  of  endosperm, 
numerous  stamens,  free  or  shortly  connate,  and  with  spirally 
arranged  simple  leaves. 

In  their  minute  anatomy  they  are  characterized  by  having 
vessel  members  generally  long,  with  highly  oblique  end  walls, 
and  with  scalariform  perforations  (Plate  2,  figs.  9  and  10)  the 
bars  of  which  are  without  a  border,  or  bordered  at  the  ends 
only.  Intervascular  pitting  is  dominantly  transitional-scalari- 
form  to  opposite.  The  fiber  tracheids  are  nonseptate,  with 
bordered  pit  pairs  usually  in  a  single  line  on  the  sides  of  the 
elements  (Plate  2,  figs.  8  to  10).  Rays  are  of  the  general  pri- 
mitive type.  The  tribes  Bonnetieae,  Asteropeieae,  and  Tetrame- 
risteae  depart  from  this  in  possessing  vessel  members  with  slight- 
ly oblique  porous  end  walls  and  alternate  side-wall  pitting.  The 
fiber  tracheids  in  these  sections  are  nonseptate,  mostly  long  and 
thick-walled,  but  with  bordered  pits  (Plate  2,  figs.  8  and  12; 
Plate  3,  fig.  13). 

These  tribes  are  seen  to  occupy  an  unusual  position  within 
this  family.  The  Bonnetieae,  according  to  Engler  and  Prantl, 
in  various  characters,  occupy  a  special  position  under  the  Thea- 
ceae, and  show  in  their  morphology  a  remarkable  analogy  to  the 
Kielmeyeroideae  of  the  Guttiferae  (a  group  which  in  the  system 
of  Bentham  and  Hooker  is  a  part  of  the  tribe  Bonnetieae  in  the 
Theaceae) .  They  differ  mainly  in  lacking  the  secretory  organs 
of  the  Guttiferae.    Engler  and  Prantl  suggest  that  perhaps  this 
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group  stands  as  a  connecting  link  between  the  Theaceae  and  the 
Guttiferae.  The  anatomical  evidence  would  seem  to  bear  this 
out. 

The  tribe  Asteropeieae,  with  its  monotypic  genus  Asteropeia. 
has  been  placed  (a)  as  the  transitional  genus  to  the  Chlaenacea;, 
(b)  as  an  abnormal  tribe  of  the  Flacourtiaceae  near  the  genus 
Homalium,  and  (c)  in  the  Linaceae.  In  the  opinion  of  Engler 
and  Prantl  the  structure  of  the  ovaries  justifies  its  place  in  the 
Theaceae,  and  they  suggest  it  as  intermediate  between  the 
Theaceae  and  the  Flacourtiaceae.  The  writer  is  inclined  to  the 
belief  that  this  tribe  should  remain  as  rather  an  unusual  tribe 
of  the  Theaceae.  It  differs  strongly  from  the  flacourtiaceous 
woods  in  the  presence  of  abundant  paratracheal  parenchyma, 
rays  with  most  of  the  cells  horizontally  elongate  or  homoge- 
neous, and  in  the  possession  of  nonseptate,  thick-walled  fiber 
tracheids.  The  Chlaenaceae  and  Linaceae  were  not  examined,  so 
that  no  evidence  is  available  at  present  as  to  the  possible  re- 
lationship of  the  Asteropeieae  with  these  groups. 

The  tribe  Tetrameristeae,  with  its  monotypic  genus  Tetra- 
merista,  has  been  placed  by  some  authors,  with  or  without 
reservation,  in  the  Ochnaceae.  Hallier  places  it  as  a  tribe  of 
the  Marcgraviaceae.  This  tribe  differs  from  the  Ochnaceae,  in 
lacking  stipules,  is  tetramerous,  with  4  stamens  and  with  anthers 
united  by  a  connective.  The  ovary  is  4-parted  with  a  basically 
attached  ovule  in  each  carpel.  The  fruit  is  4-seeded,  berrylike, 
with  leathery  exocarp  and  fleshy  mesocarp.  The  stem  lacks  the 
cortical  bundles  of  the  Ochnaceae,  and  no  vestured  pits  were 
observed.  In  its  minute  anatomy  this  tribe  resembles  in  all 
characters  the  Caryocaraceae,  except  in  ray  type  and  the  presence 
of  crystals  in  the  genus  Caryocar  (compare  Plate  2,  fig.  12,  and 
Plate  3,  fig.  16).  In  floral  morphology  this  tribe  is  advanced 
over  the  Caryocaraceae,  but  would  seem  to  express  the  develop- 
ment of  tendencies  noted  in  the  Caryocaraceae;  that  is,  ovary 
4-  or  8-  to  20-celled,  ovules  solitary  in  each  cell,  ascending,  fruit 
rather  drupaceous  with  a  woody  endocarp,  breaking  into  1-seeded 
parts. 

On  the  basis  of  this  evidence  the  writer  suggests  that  this 
tribe  be  transferred  to  an  affinity  with  the  Caryocaraceae. 

The  Theaceae  (Ternstroemiaceae)  as  conceived  by  Bentham  and 
Hooker  (text  fig.  1)  contained  a  larger  number  of  groups  that 
are  now  generally  regarded  as  representing  distinct  families. 
Thus  the  Quiinaceae,  Caryocaraceae,  Marcgraviaceae,  Actinidia- 
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eeae,  and  Saurauiaceae  are  all  generally  considered  within  the 
circle  of  affinities  of  the  Theaceae. 

Quiinacese. — Bentham  and  Hooker  consider  the  Quiinaceae  as 
a  tribe  of  the  Guttiferae,  but  all  the  other  writers  separate  them 
as  a  distinct  family,  with  a  position  near  the  Guttiferae  (text 
fig.  1) .  They  differ  from  the  latter  mainly  in  possessing  stipules, 
stamens  definite  in  number,  and  leaves  simple  or  pinnately  lobed. 
In  their  anatomy  they  are  essentially  distinguished  from  the 
Guttiferae  by  the  absence  of  schizogenous  resin  canals,  by  the 
occurrence  of  lysigenous  mucilage  canals,  and  by  possessing 
heterogeneous  type  I  rays.  The  writer  considers  this  group  as 
having  a  similar  level  of  development  to  that  of  the  Guttiferae, 
but  as  taking  their  origin  in  the  Theaeese. 

Caryocaracese. — The  Caryocaraceae  differ  from  the  Theaceae 
mainly  in  having  leaves  digitately  3-  to  5-foliolate  instead  of 
simple,  and  in  having  subperigynous  stamens.  In  their  minute 
anatomy  they  differ  in  having  vessel  members  with  slightly 
oblique,  porous  end  walls  (or  occasionally  scalariform)  with 
intervascular  pitting  alternate.  The  fiber  tracheids  are  thick- 
walled  to  very  thick-walled  and  have  simple  or  slightly  bordered 
pit  pairs.  The  suggested  relationship  of  this  group  to  the  tribe 
Tetrameristeae  has  been  noted  above. 

Marcgraviacex. — The  Marcgraviaceae  differ  from  the  Theaceae 
mainly  in  being  generally  climbing  and  epiphytic  shrubs,  sterile 
flowers  of  the  inflorescence  variously  modified,  and  without  endo- 
sperm. Anatomically  the  group  is  very  heterogeneous,  display- 
ing in  the  vessel  members  the  range  of  variation  from  very 
oblique,  scalariform  perforation  plates  and  opposite  side-wall 
pitting  (Norantea) ,  to  a  slightly  oblique,  porous  end  wall  and 
alternate  to  coalescent  side-wall  pitting  (Marcgravia)  (Plate  3, 
figs.  14  and  15) .  The  fiber  tracheids  are  nonseptate  in  Norantea, 
septate  in  Marcgravia  and  Souroubea.  All  have  bordered  pit 
pairs.  The  rays  are  all  heterogeneous  type  I.  The  genus  No- 
raMtea  possesses  the  anatomical  characters  that  would  seem  to 
link  this  family  very  closely  to  the  Theaceae. 

Actinidiaceae  and  Saurauiacese. — The  Actinidiaceae  and  the 
Saurauiaceae  are  very  closely  related,  and  by  some  authors  con- 
sidered as  one  family  (text  fig.  1).  They  differ  from  the 
Theaceae  in  having  versatile  anthers  and  numerous  small  seeds 
with  copious  endosperm.  In  their  anatomy  they  do  not  differ 
widely  from  the  Theaceae.  The  Actinidiaceae  are  climbers, 
frequently  having  unisexual  flowers,  styles  numerous  and  free. 
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The  Saurauiaceae  are  erect  trees  or  shrubs,  flowers  mostly  per- 
fect, styles  3  to  5,  free  or  connate  at  the  base.  In  their  anatomy 
the  Actinidiaceae  have  long  vessels,  a  few  porous  perforate  mem- 
bers, paratracheal  parenchyma  scattered,  as  contrasted  with  the 
Saurauiaceae  with  very  long  to  extremely  long  vessel  members 
and  with  abundant  diffuse  parenchyma.  The  writer  believes 
these  two  groups  might  well  remain  separated,  although  they  are 
closely  related  to  each  other,  to  the  Theacese,  and  to  the  Dille- 
niaceae.  These  two  families  are  generally  placed  as  the  tran- 
sitional group  between  the  Theales  and  the  Dilleniaceae. 

Dilleniacese. — The  Dilleniaceae  are  considered  by  all  the  authors 
as  representing  a  basic  family  in  this  whole  series.  Their  af- 
finity to  the  Magnoliaceae  is  especially  suggested  by  their  fre- 
quently occurring  spirocyclic  perianth  and  by  their  indefinite 
hypogynous  and  sometimes  free  carpels.  Bentham  and  Hooker 
even  included  this  group  in  the  Ranales.  By  the  characters 
mentioned  above  they  differ  from  the  Actinidiaceae,  Saurauiaceae, 
and  Theaceae.  In  their  anatomy  little  difference  is  noted.  The 
bars  on  the  scalariform-perforate  end  walls  are  mostly  com- 
pletely bordered,  the  parenchyma  is  mostly  diffuse,  and  the  fiber 
tracheids  are  similar  to  those  in  the  above  families.  The  rays 
are  in  general  of  a  slightly  more  primitive  type. 

The  groups  thus  far  considered  form  a  good  sequence,  from 
both  the  taxonomic  and  the  anatomical  points  of  view  (text  fig. 
3). 

In  any  consideration  of  other  families  that  have  been  allied 
to  the  Guttiferae,  one  must  treat  of  the  Eucryphiaceae. 

Eucryphiaceae. — The  Eucryphiaceae  were  placed  by  Bentham 
and  Hooker  in  the  Rosaceae.  Hutchinson  considers  them  be- 
tween the  Hypericaceae  and  the  Guttiferae  in  the  order  Guttife- 
rales  (text  fig.  1).  The  other  authors  consider  them  as  belong- 
ing in  the  same  complex  with  the  Guttiferae.  They  differ  from 
the  Guttiferae  in  possessing  intrapetiolar  stipules,  endosperm, 
free  stamens,  and  simple  to  compound  leaves.  In  their  anatomy 
they  differ  in  possessing  vessel  members  that  are  long  to  very 
long,  with  the  end  wall  highly  oblique,  scalariform-perforate 
(Plate  7,  fig.  40),  or  occasionally  reticulate  or  porous  end  walls. 
The  bars  are  bordered  only  at  the  ends.  The  intervascular  pit- 
ting is  transitional,  scalariform  to  opposite  (Plate  7,  fig.  40). 
The  parenchyma  is  mainly  diffuse  but  becomes  terminal  near  the 
growth  rings.  The  fiber  tracheids  are  nonseptate,  thick-walled, 
with  bordered  pit  pairs  in  single  rows.     They  lack  secretory 
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canals.  The  rays  are  of  an  advanced  type  (heterogeneous  type 
II) .  From  this  description  it  will  be  seen  that  in  their  anatomy 
they  are  nearer  to  the  Dilleniaceae  than  to  the  Guttiferae  in  all 
but  the  ray  structure.  On  this  basis  and  that  of  their  geogra- 
phical distribution  they  are  considered  an  outgrowth  of  the 
Dilleniacese. 

The  Ochnaceae  and  the  Dipterocarpaceae  are  included  in  this 
series  by  most  authors  (text  fig.  1) .  Bentham  and  Hooker  place 
the  Ochnaceae  in  the  Geraniales  and  Hutchinson  places  the 
Ochnaceae  and  Dipterocarpaceae  in  his  Theales. 


Cistaoeae. 


Bixacea& 


Hyper>icacea& 


Dipter>oc&ppace»  Quiinace»  Guitiferc& 


Coch  lospe  pmaceae. 


Canyocapaceee 
Mancgnaviaceee 


Ochnaceae 


\     .  Dilleniaceae 

\ 

( Hy  nisticaceae. )  ( 9 ) 

Caneliacea* 

Magnoliaceae 


Ranales 
(Some  arboreal  complex) 


Fia.  3.     Families  of  angiosperms. 

Ochnacese. — The  Ochnaceae  in  Ochna  and  Ouratea  possess  a 
spirocyclic  floral  structure,  characteristic  of  the  Dilleniaceae,  but 
as  in  the  Dilleniaceae  a  reduction  has  occurred  in  the  androecium 
and  gyncecium.  Also  they  possess  stipules.  Anatomically  they 
differ  greatly  from  the  Dilleniaceae  in  having  vessel  members 
short,  with  oblique  porous  end  walls.     The  intervascular  pitting 
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is  alternate.  The  parenchyma  is  paratracheal,  metatracheal, 
and  diffuse,  the  metatracheal  being  most  common  in  the  genus 
Lophira  (Plate  7,  fig.  42;  Plate  8,  fig.  43).  The  fiber  tracheids 
are  nonseptate  or  septate,  mostly  thick-walled  and  long.  The 
pit  pairs  are  simple  or  slightly  bordered.  A  common  anato- 
mical feature  is  the  presence  of  leaf -trace  bundles  in  the  cortex 
(Rendle). 

As  has  been  mentioned  in  the  description  of  this  family,  the 
two  subfamilies  Exalbuminosse  and  Albuminosse  are  separated 
on  the  basis  of  the  presence  or  absence  of  endosperm.  Anato- 
mically they  can  be  separated  by  the  presence  of  vestured  pits 
in  the  Exalbuminosse,  lacking  in  the  Albuminosse  as  shown  by 
Bailey.  (3)  In  the  Albuminosse  the  upright  ray  cells  are  more 
elongate,  thus  making  the  rays  more  heterogeneous  (thus  more 
primitive)  than  is  found  in  the  other  tribe.  Also  we  find  sep- 
tate fiber  tracheids  in  certain  of  the  Albuminosse.  as  contrasted 
with  their  complete  absence  in  the  Exalbuminosse. 

The  genus  Lophira  of  the  Exalbuminosse  seems  to  be  some- 
thing of  a  critical  genus  in  the  family,  in  that  it  combines 
characters  of  the  Ochnacese  with  certain  of  those  of  the  Diptero- 
carpacese.  It  differs  from  the  latter  in  lacking  resin  canals,  in 
the  stratification  of  the  bast  that  is  characteristic  in  that  family, 
and  in  ray  type.  It  agrees  in  possessing  two  outer  sepals  that 
become  much  elongated  in  the  fruit  to  form  a  wing,  and  in 
having  vestured  pits  and  well-developed  metatracheal  paren- 
chyma. Bentham  and  Hooker  consider  Lophira  to  be  a  genus 
of  the  Dipterocarpacese.  On  the  basis  of  similarity  in  floral 
structure  and  tendencies  in  the  minute  anatomy  of  the  Exalbu- 
minosse, the  writer  feels  that  this  genus  may  well  be  transitional 
to  the  Dipterocarpacese,  though  it  be  treated  as  belonging  to  the 
Ochnacese. 

Dipterocarpacese. — The  Dipterocarpacese  differ  from  the  pre- 
ceding family  in  possessing  a  calyx  that  becomes  enlarged  and 
winglike  in  fruit  (it  is  found  in  the  Ochnacese  only  in  the  genus 
Lophira)  and  fruit  mostly  1-seeded  with  endosperm  lacking. 
Anatomically  they  differ  in  containing  secretory  canals  in  the 
xylem  with  metatracheal  parenchyma  well  developed,  and  rays 
of  a  more  advanced  type.  The  writer  believes  this  family  stems 
in  the  Exalbuminosse  of  the  Ochnacese,  with  the  connecting 
genus  probably  Lophira.  The  Dipterocarpacese  and  Ochnacese 
agree  in  lacking  endosperm,  in  the  presence  of  vestured  pits, 
in  the  development  of  parenchyma,  and  in  the  presence  of  cor- 
tical bundles.     Although  the  Dipterocarpacese  have  occasionally 
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been  allied  to  the  Guttiferse  due  to  the  presence  of  the  secretory 
canals,  the  writer  regards  the  latter  as  a  parallel  development. 

The  families  so  far  discussed  seem  to  the  author  to  be  rather 
a  homogeneous  group,  all  stemming  in  the  Dilleniaceae  (text 
fig.  3).  There  are  variations  in  flowers,  leaves,  endosperm,  and 
anatomy,  but  always  in  clearly  defined  lines.  They  are  in  agree- 
ment in  having  strongly,  developed  parallel  lateral  veins  in  the 
leaf,  widely  imbricate  calyx  lobes,  nutritive  tissue  of  the  seed 
containing  oil  and  protein  bodies,  and  generally  axile  placen- 
tation.  In  their  anatomy  the  vessels  vary  from  primitive  to 
derived,  but  possess  none  of  the  highly  evolved  vessel  types. 
The  fiber  tracheids  vary  in  the  same  manner;  even  in  the  most 
highly  developed  groups  in  this  series,  one  still  finds  slightly 
bordered  pit  pairs.  In  the  vessel-to-ray  pitting,  most  members 
still  possess  a  half-bordered  pit  pair.  Rays  are  with  few  excep- 
tions heterogeneous  and  vary  from  primitive  to  derived. 

Considered  in  this  group  or  closely  allied  to  it  is  the  Parietales 
or  Bixales  complex.  Since  this  group  is  considered  in  the  line 
of  origin  of  the  Theales  and  Guttiferales  of  Hutchinson,  the 
writer  deems  it  desirable  to  consider  them  in  the  light  of  Hut- 
chinson's position.  This  group  contains,  according  to  Hutchin- 
son, the  Bixacese,  Cochlospermacese,  Flacourtiacese,  Canellaceae, 
and  Cistacese.  Hutchinson  characterizes  them  as  "  a  woody  to 
rarely  subherbaceous  group  in  which  syncarpy  with  parietal  pla- 
centation  has  remained  a  fixed  character/'  As  he  considers 
them  as  stemming  in  the  Dilleniaceae,  they  will  be  considered  in 
that  light. 

Bixacese. — The  Bixaeese  differ  from  the  Dilleniaceae  in  having 
syncarpy,  parietal  placentation,  anthers  horseshoe-shaped,  testa 
fleshy,  leaves  palmately  lobed,  and  endosperm  starchy.  In  their 
anatomy  they  differ  in  having  vessel  members  short,  slightly 
oblique  to  transverse  porous  (Plate  9,  fig.  50) ;  intervascular  pit- 
ting alternate;  wood  parenchyma  in  strands  4  cells  tall;  fiber 
tracheids  nonseptate,  very  thin-walled  and  very  short,  with  bor- 
dered pit  pairs  rare;  rays  heterogeneous  type  II. 

Cochlosvermaceae. — The  Cochlospermaeeae  differ  from  the  pre- 
ceding in  having  anthers  straight  or  nearly  so,  and  the  fruit  a 
3-  to  5-valved  capsule.  In  the  anatomy  the  vessel  members  are 
long  (Plate  8,  fig.  48)  ;  parenchyma  paratracheal  and  with  con- 
spicuous metatracheal  bands  5  to  8  cells  wide. 

Flacourtiaceze. — The  Flaeourtiaeese  differ  from  the  preceding 
two  families  in  having  stipules  early  deciduous,  flower  perfect, 
monoecious  or  dioecious,  rarely  polygamous,  ovary  superior  to 


240  The  Philippine  Journal  of  Science  1937 

inferior,  1-celled  of  2  to  10  united  carpels,  and  fruit  indehiscent, 
mostly  a  berry  or  drupe,  very  rarely  a  capsule.  In  their  ana- 
tomy they  differ  in  having  vessel  members  ranging  from  very 
long  to  very  short.  The  end  wall  is  typically  porous,  but  sealari- 
form  perforation  plates  occur  in  several  members  of  the  lower 
tribes  Oncobeae  and  Pangieae.  Intervascular  pitting  is  typical- 
ly alternate,  but  here  again  the  earlier  two  tribes  Oncobese  and 
Pangieae  possess  transitional  pitting.  Parenchyma  is  typically 
absent,  and  when  present  is  scanty  and  paratracheal.  Rays  are 
of  a  generally  more  primitive  type.  The  fiber  tracheids  are 
generally  septate  with  thin  walls  and  with  simple  or  slightly  bor- 
dered pit  pairs.  In  members  possessing  the  thick-walled  fibers 
a  definite  concentric  appearance  is  seen  in  transverse  section. 

This  family  is  seen  to  possess  a  wide  range  of  varying  struc- 
tures. This  leads  the  writer  to  believe  that  this  more  general- 
ized family  is  more  primitive  than  the  preceding  two.  The  tribes 
contained  in  this  family  are  obviously  related  but  possess  tenden- 
cies in  several  directions.  The  anatomical  evidence  falls  in  line 
with  the  phylogenetic  conclusions  proposed  by  Engler  and  Prantl. 

Cistacese. — The  Cistaceae,  generally  considered  the  most  highly 
evolved  of  this  group,  differ  from  the  previously  discussed  fa- 
milies in  being  a  group  of  herbs  and  shrubs  with  generally  op- 
posite leaves,  petals  f  ugaceous,  sepals  contorted,  seeds  with  bent, 
coiled,  or  folded  embryo.  In  their  anatomy  they  differ  in  lack- 
ing parenchyma  (like  the  Flaeourtiaceae) ,  having  very  inconspic- 
uous rays,  the  fiber  tracheids  nonseptate  and  very  short  (Plate 
9,  fig.  51). 

The  Cistaceae  have  been  considered  as  closely  related  to  the 
Hypericaceae  [Turner  (117)],  but  the  writer  sees  them  rather  as 
two  end  lines  of  parallel  series  at  the  same  level  of  development. 
They  seem  to  stand  nearest  to  the  Bixaceae,  which  in  turn  stem  in 
the  Flaeourtiaceae.  The  Gochlospermaceae  seem  to  be  a  parallel 
development  also  arising  in  the  Flaeourtiaceae. 

This  complex  of  families  seems  to  be  a  line  completely  apart 
from  the  previously  discussed  series.  It  is  even  doubtful 
whether  they  take  their  origin  in  the  same  group.  The  Fla- 
eourtiaceae are  the  only  ones  that  show  in  their  anatomy  any 
relationship  to  the  Dilleniaceae,  and  Wettstein's  idea  that  they 
stem  in  the  Rhoeadales  should  be  considered  before  a  definite 
statement  can  be  made. 

Hutchinson's  consideration  of  this  group  as  basic  for  the 
Theales  and  Guttiferales  should  be  disregarded.    It  is  rather 
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difficult  to  conceive  of  the  obviously  primitive  vessel  members 
in  the  Theaceae,  Actinidiacese,  and  Saurauiacese  as  coming  from 
the  highly  evolved  vessel  members  of  the  Bixales  series.  The 
same  is  true  regarding  the  ray  types  in  the  two  series. 

This  whole  series  differs  from  the  preceding  series  in  having 
parietal  placentation  as  a  fixed  character,  in  possessing  stipules 
(also  present  in  a  few  families  of  the  other  series),  in  having 
leaves  palmately  veined  or  without  prominent  parallel  lateral 
veins,  sepals  slightly  imbricate  to  valvate,  endosperm  copious 
and  starchy,  vessel  members  and  ray  type  generally  of  an 
advanced  type,  fiber  tracheids  generally  thin  with  only  slightly 
bordered  pit  pairs. 

Canellacese. — The  family  Canellaceae  is  placed  in  this  series 
by  Bentham  and  Hooker,  Hutchinson,  and  Engler  and  Prantl, 
but  by  Wettstein  and  Bessey  is  considered  as  belonging  to  the 
Polycarpicse  or  Ranales  along  with  the  Magnoliaceae  (text  fig.  1). 
It  seems  to  occupy  an  unusual  position  from  both  the  taxonomic 
and  the  anatomical  point  of  view.  Morphologically  they  are 
characterized  as  bisexual,  cyclic,  oligomerous,  syncarpous,  oligo- 
carpous,  endosperm  oily  and  fleshy,  embryo  straight  and  very 
small,  stamens  few  (20)  and  connate,  leaves  spiral  and  simple 
with  stipules  lacking.  Anatomically  the  vessel  members  are 
mostly  very  long,  end  wall  highly  oblique,  scalariform  perfora- 
tion plate,  with  crossbars  completely  bordered  or  bordered  at  the 
end  to  the  middle.  The  intervascular  pitting  is  transitional  to 
opposite.  The  parenchyma  is  asymmetrically  paratracheal, 
occurring  on  one  side  of  the  vessel  members  only  (Plate  9,  fig. 
52),  or  occasionally  diffuse.  The  rays  are  homogenous  types  I 
and  III,  mostly  type  III  (Plate  9,  figs.  53  and  54).  The  fiber 
tracheids  are  nonseptate  with  thin  or  thick  walls,  and  have  well- 
developed  bordered  pit  pairs. 

Gilg  in  Engler  and  Prantl  states  that  on  the  presence  of  oil 
glands  in  the  cortex,  pith,  and  leaves,  the  character  of  the  minute 
anatomy  of  the  stem  and  the  irregular  number  and  spiral  ar- 
rangement of  petals  in  Cinnamodendron  show  relationship  to 
the  Magnoliaceae.  He  further  states  that  in  the  disposition  of 
oil  glands  and  in  the  coalescence  of  stamens,  this  group  stands 
near  the  Myristicaceae.  Wettstein  places  the  Canellaceae  as  a 
family  of  the  Polycarpicse,  next  to  the  Myristicaceae.  Gilg, 
however,  despite  the  other  relationships  that  he  mentions,  be- 
lieves this  group  to  be  a  parallel  development  with  the  Fla- 
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courtiacese  from  a  ranalian  source  and  thus  includes  them  in 
the  Parietales. 

The  evidence  presented  shows  that  this  family  does  not  fit 
in  either  of  the  lines  presented.  It  differs  from  the  Parietales 
complex,  where  it  has  been  most  generally  placed,  in  lacking 
stipules,  having  few  stamens  which  are  connate,  and  in  possess- 
ing oily  endosperm.  In  its  minute  anatomy  it  differs  in  all  the 
characters  noted  above. 

Concerning  its  relation  to  the  Myristicaceae,  it  has  been  noted 
that  in  the  disposition  of  oil  glands  and  coalescence  of  stamens 
this  family  shows  relationship.  Further  points  in  its  favor  are 
the  oily  endosperm,  small  straight  embryo,  reduced  number  of 
sepals,  petals,  and  stamens,  and  short  style.  In  the  minute 
anatomy  of  the  Myristicaceae  as  reported  by  Garratt(4l)  the 
scalariform  type  of  vessel  was  found  in  all  woods  examined, 
although  rare  in  some,  intervascular  pitting  was  alternate  or 
opposite,  though  in  some  cases  showing  a  more  or  less  pronounced 
scalariform  arrangement.  The  fiber  tracheids  have  walls  gen- 
erally thin  to  very  thin,  with  slightly  bordered  or  simple  pit 
pairs.  The  rays  are  usually  distinctly  heterogeneous,  but  are 
weakly  heterogeneous  to  even  homogeneous  in  some  cases.  Gar- 
ratt,(42)  although  not  relating  the  two  groups  closely,  states  that 
they  do  have  definite  characters  in  common. 

It  seems  to  the  writer  that  this  family,  on  all  the  available 
evidence,  should  be  taken  out  of  the  Parietales-Guttif  erales  com- 
plex and  placed  near  the  Myristicaceae  as  Wettstein  and  Bessey 
have  done. 

Magnoliacese. — Since  the  Magnoliacese  are  generally  considered 
as  the  source  of  these  groups,  they  will  be  characterized  briefly. 
They  are  trees  and  shrubs,  having  perfect,  cyclic,  polymerous 
apocarpic  flowers,  large  stipules,  simple  leaves,  the  stamens 
numerous  and  free,  and  the  endosperm  oily  and  copious.  In  their 
anatomy  [McLaughlin(73)  and  checked  by  the  writer]  the  vessel 
members  are  generally  long  with  a  highly  oblique  scalariform 
perforation  with  few  to  numerous  bars.  The  intervascular  pit- 
ting is  transitional  to  scalariform,  rarely  opposite.  The  fiber 
tracheids  are  short  to  very  long,  tapering  gradually  to  a  point, 
and  have  circular  bordered  pit  pairs  with  slitlike  apertures. 
These  characters  on  the  basis  of  the  dicta  set  forth  page  225 
show  this  group  to  be  very  primitive,  as  has  been  considered 
by  a  great  many  authors. 
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III.   ADDITIONAL   OBSERVATIONS 

These  observations,5  outside  of  the  secondary  vascular  ana- 
tomy, are  given  as  additional  supportive  evidence  of  the  phylo- 
genetic  lines  as  seen  by  the  writer. 

(a)  Spicular  cells. — Spicular  cells  in  the  mesophyll  are  al- 
ways present  in  the  Theaceae,  but  are  also  found  in  the  Dille- 
niaceae, Guttiferae,  Ochnaceae,  Dipterocarpaceae,  and  Flaeour- 
tiaceae.  They  are  generally  of  specific  value  only.  In  the  above 
it  will  be  noted  that  they  occur  in  one  major  line  of  develop- 
ment, except  for  the  Flacourtiaceae,  which  are  considered  basal 
in  the  other  line. 

(b)  Secretory  tissue. — The  presence  of  secretory  cavities  and 
canals  has  long  been  used  as  a  taxonomic  character.  This  char- 
acter is  variable  in  nature,  content,  and  position.  In  the  groups 
discussed,  it  occurs  as  characteristic  of  the  Guttiferae,  Hyperi- 
caceae,  and  Dipterocarpaceae.  Large,  thin-walled  oil  or  resin 
cells  are  found  in  the  families  Magnoliaceae,  Canellaceae,  Myristi- 
caceae,  and  others  of  that  complex. 

(c)  Cortical  vascular  bundles. — The  presence  of  cortical  vas- 
cular bundles  with  a  collateral  structure  may  not  always  be  of 
phylogenetic  importance  in  the  broadest  sense,  but  may  be  used 
to  show  affinities  within  a  restricted  group.  In  the  above-treated 
families  this  character  is  universally  distributed  in  the  Ochna- 
ceae and  Dipterocarpaceae. 

(d)  Bast. — Although  not  a  great  deal  is  known  of  bast  struc- 
ture, the  presence  of  alternating  layers  of  hard  and  soft  bast 
may  well  show  definite  relationship  within  a  large  series.  In 
the  present  group  of  families,  alternating  hard  and  soft  bast 
is  reported  in  the  Magnoliaceae,  Dilleniaceae,  Canellaceae,  Bixaceae, 
Cochlospermaceae,  Theaceae,  Guttiferae.  Ochnaceae,  and  Diptero- 
carpaceae. 

(e)  Sero-diagnostic  technic. — Reuter,(98)  in  developing  the 
phylogeny  of  the  Parietales,  places  the  Dilleniaceae  as  a  short 
branch  from  the  main  stem ;  next  above  he  places  a  branch  con- 
taining as  lateral  branches  the  Ochnaceae,  Hypericaceae,  Caryoca- 
raceae,  Theaceae,  Bixaceae,  and  Cistaceae;  above  this  as  separate 
branches  from  the  main  stem  appear  the  Canellaceae  and  Dip- 
terocarpaceae.    The  Flacourtiaceae  are  considered  as  on  the  main 

5  Unless  otherwise  stated,  these  observations  are  taken  from  Solereder.d04) 
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line  above  these  families.  The  writer's  observations  on  the 
members  of  the  genus  Hypericum  [Chester,  Abbe,  and  Vestal 
(21)],  showed  only  homogeneity.  The  above  results  of  Reuter 
are  not  in  accord  with  the  writer's  disposition  of  these  families 
(text  fig.  3).  It  is  introduced  here  as  an  interesting  arrange- 
ment of  this  complex. 

(/)  Nodal  anatomy. — Sinnott(ioi)  gives  the  following  lacunar 
condition  in  the  families  considered  in  this  work :  Dilleniaceae,  3 ; 
Actinidiaceae,  1 ;  Saurauiaceae,  1 ;  Theaceae,  1 ;  Marcgraviaceae,  1 ; 
Caryocaraceae  (not  given) ;  Guttiferae,  1 ;  Hypericaceae,  1 
(author's  observation) ;  Quiinaceae  (not  given) ;  Eucryphiaceae, 
3;  Ochnaceae,  3;  Dipterocarpaceae,  3  and  5;  Flacourtiacese,  3; 
Cochlospermaceae  (not  given) ;  Bixaceae,  3 ;  Cistaceae,  1 ;  Canel- 
laceae  (not  given) ;  Magnoliaceas,  1  to  3  and  many. 

In  this  study  the  trilacunar  condition  is  brought  forward  as 
the  most  primitive  condition  in  the  angiosperms.  In  using  the 
node  as  an  aid  in  the  classification  of  the  angiosperms,  it  will  be 
noted  that  the  Dilleniaeeae-Theaceae  line  has  a  trilacunar  to 
unilacunar  condition;  the  Dilleniaceae-Eucryphiaceae-Ochnaceae- 
Dipterocarpaceae  line  is  trilacunar,  except  that  the  Dipterocar- 
paceae may  also  possess  five.  The  Flacourtiaceae-Bixaceae-Cista- 
ceae  line  is  seen  to  have  a  tri-,  tri-  to  a  unilacunar  series.  The 
Magnoliaceae,  considered  a  basic  family,  have  a  uni-,  tri-,  to  many- 
lacunar  condition. 

CONCLUSIONS 

The  proposed  phylogenetic  sequence  of  the  families  studied  is 
graphically  summarized  in  text  fig.  3.  Text  figure  3  is  meant 
to  show  only  the  writers'  phylogenetic  conception  of  these  groups 
at  the  present  time.  It  is  not  meant  to  be  a  final  disposition 
of  these  families.  Additional  evidence,  particularly  cytological, 
may  do  much  in  aiding  a  more  final  arrangement  of  this  com- 
plex. 

The  anatomical  method,  while  not  final,  certainly  points  to 
levels  of  development  that  are  very  important  in  the  arrangement 
of  a  natural  sequence.  Definite  anatomical  trends  and  occasion- 
ally specific  characters,  if  taken  within  a  broad  complex,  aid  in 
clearing  the  way  for  a  more  orderly  arrangement  of  the  families. 
Within  a  family  the  slight  heterogeneity  in  the  anatomy  may 
be  misleading,  unless  its  phylogenetic  background  is  known. 
Also,  in  comparing  isolated  families,  homogeneity  may  indicate  a 
level  of  development,  rather  than  true  relationship.  To  find  the 
anwser,  an  inclusive  study  of  allied  families  must  be  made. 
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The  series  of  families  examined  seems  to  fall  logically  into 
two  large  complexes,  the  Parietales  and  Guttiferales  of  Wettstein 
(text  figs.  1  and  3).  The  order  Parietales,  defined  by  Engler 
and  Prantl  as  heterogeneous,  proves  to  be  such  both  on  the 
basis  of  general  morphology  and  secondary  vascular  anatomy. 
The  subseries  Theineae  within  this  order  proves  more  homoge- 
neous, but  is  probably  composed  of  various  lines  coming  from 
the  Dilleniaceae  and  Theaceae  (compare  text  figs.  1  and  3).  It 
is  a  matter  of  opinion  whether  these  should  be  segregated  as 
separate  orders  as  Wettstein  and  others  have  done  or  kept  as  a 
subseries  of  the  Parietales.  However,  due  to  the  heterogeneity 
of  the  group  Parietales,  it  is  believed  that  the  splitting  of  this 
large  complex  makes  for  a  more  homogeneous  understanding  of 
the  order. 

The  Bixales  of  Hutchinson  should  not  be  considered  as  the 
point  of  origin  of  the  Theales  and  Guttiferales  on  the  basis  of 
their  secondary  anatomy.  The  line  Dilleniaceae  to  Theaceae  is 
a  great  deal  more  homogeneous  when  all  the  factors  are  con- 
sidered. 

In  the  writer's  opinion,  the  Canellaceae  do  not  belong  to  this 
complex  of  families.  It  is  suggested  that  this  family  could  well 
be  placed  somewhere  near  the  Myristicaceae  and  the  arboreal 
Ranales. 

In  general,  Wettstein's  treatment  of  these  families  is  more  in 
accord  with  the  author's  findings  than  any  of  the  other  systems 
considered. 

SUMMARY 

From  this  broad  study  certain  salient  facts  stand  out. 

1.  Vascular  anatomy  may  be  of  use  as  a  taxonomic  tool,  espe- 
cially within  large  complexes  in  indicating  levels  of  development, 
and  in  the  disposition  of  certain  debatable  groups. 

2.  Correlations  between  dimensions,  perforation  plates  and 
pitting  of  vessel  members,  pitting  and  dimensions  of  fiber  tra- 
cheids,  and  the  type  of  rays,  prove  to  be  of  particular  phyletic 
import  in  this  study. 

3.  The  groups  logically  fall  into  two  major  complexes,  nearer 
the  taxonomic  treatment  of  Wettstein;  namely,  the  Parietales 
and  the  Guttiferales,  or  that  of  Engler  and  PrantPs  Parietales 
with  its  attendant  subseries.  The  former  is  preferred.  The 
treatment  of  Hutchinson  does  not  fall  in  line  with  the  observed 
anatomical  evidence. 
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4.  The  Dilleniacese,  Theacese,  and  Flacourtiacese  are  considered 
as  possible  groups  within  the  complex  from  which  the  other 
lines  have  radiated. 

5.  The  Canellacese  are  considered  as  being  more  closely  related 
to  the  Myristicacese  and  the  arboreal  Ranales  than  to  the  above 
groups. 

6.  The  Hypericacese  on  all  available  evidence  would  seem  to  be 
a  logical  outgrowth  from  the  Guttiferae.  It  is  a  matter  of  per- 
sonal opinion  whether  the  group  should  remain  as  a  part  of  the 
Guttiferae  or  be  considered  as  a  separate  family. 

REFERENCES 

1.  Arber,    E.   A.    N.,   and   J.   Parkin.     On   the   origin  of   angiosperms. 

Journ.  Linn.   Soc.  Bot.   38    (1907)    29-80. 

2.  Bailey,  I.  W.     The  role  of  the  microscope  in  the  identification  and 

classification  of  the  "Timbers  of  Commerce."  Journ.  Forestry  51 
(2)    (1917)    11-13. 

3.  Bailey,  I.  W.     The  cambium  and  its  derivative  tissues.    VIII.  Struc- 

ture, distribution,  and  diagnostic  significance  of  vestured  pits  in 
dicotyledons.    Journ.  Arnold  Arboretum  14    (1933)   259-273. 

4.  Bailey,  I.  W.,  and  Anna  F.  Faull.     The  cambium  and  its  derivative 

tissues.  IX.  Structural  variability  in  the  redwood,  Sequoia  sem- 
pervirens,  and  its  significance  in  the  identification  of  fossil  woods. 
Journ.  Arnold  Arboretum  15    (1934)    233-254. 

5.  Bailey,  I.  W.,  and  W.  W.  Tupper.     Size  variation  in  tracheary  cells: 

I.  A  comparison  between  the  secondary  xylems  of  vascular  crypto- 
gams, gymnosperms,  and  angiosperms.  Proc.  Am.  Acad.  Arts  &  Sci. 
54   (1918)    149-204. 

6.  Bentham,  George,  and  J.  D.  Hooker.     Genera  plantarum.    Reeve  & 

Co.,   London   1    (1862-1867). 

7.  Bessey,  Charles  E.     The  phylogeny  and  taxonomy  of  angiosperms. 

Bot.  Gaz.  24   (1897)    145-178. 

8.  Bessey,  Charles  E.    A  synopsis  of  plant  phyla.    University  Studies 

7   (1907)   1-99. 

9.  Bessey,  Charles  E.     The  phylogenetic  taxonomy  of  flowering  plants. 

Ann.  Missouri  Bot.  Gard.  2   (1915)   109-164. 

10.  Bews,  J.  W.     Studies  in  the  ecological  evolution  of  angiosperms.     New 

Phyt.  26   (1927)   1-21,  65-84,  129-148,  209-248,  273-294. 

11.  Blenk,    Paul.     Hypericaceae.     Flora    67    (1884)    111,   112,    136-144, 

204,  205. 

12.  Brandza,  G.     Recherches  anatomiques  sur  la  germination  des  Hype- 

ricacees  et  des  Guttiferes.  Ann.  des  Sci.  Nat.  IX  8  (1909)  221- 
300. 

13.  Brown,  F.  B.  H.     Scalariform  pitting  a  primitive  feature  in  angio- 

spermous  secondary  wood.     Science  n.  s.  48  (1918)   16-18. 

14.  Cambessedes,  J.     Memoire  sur  les  families  des   Ternstroemiacees   et 

des  Guttiferes.     Mem.  Mus.  Hist.  Nat.  16  (1828). 

15.  Chalk,  L.    The  formation  of  spring  and  summer  wood  in  ash  and 

douglas  fir.     Oxford  Forestry  Memoirs  No.   10    (1930)    7-44. 


64,3  Vestal:  Comparative  Anatomy  of  Plants  247 

16.  Chalk,  L.     Tracheid  length,  with  special  reference  to   Sitka   spruce 

(Picea  sitchensis  Carr.)     Forestry  4   (1)    (1930)   7-14. 

17.  Chalk,  L.,  and  M.  M.  Chattaway.     Measuring  the  length  of  vessel 

members.     Tropical  Woods  40   (1934)   19-26. 

18.  Chalk,  L.,  and  M.  M.  Chattaway.     Factors  affecting  dimensional  va- 

riations of  vessel  members.     Tropical  Woods  41    (1935)   17-37. 

19.  Chattaway,  M.  M.     Note  on  the  chromosomes  of  the  genus  Hyperi- 

cum, with  special  reference  to  chromosome  size  in  H.  calycinum. 
Brit.  Journ.  Exp.  Biol.  3    (2)    (1926)    141-143.     1  fig. 

20.  Chattaway,  M.   M.     Proposed  standards  for  numerical  values  used 

in  describing  woods.     Tropical  Woods   29    (1932)    20-28. 

21.  Chester,  K.  S.,  E.  C.  Abbe,  and  P.  A.  Vestal.     Studies  on  the  upre- 

cipitin  reaction"  in  plants.  V.  Application  to  plant  relationships. 
Journ.  Arnold  Arboretum   14    (1933)    394-407. 

22.  Choisy,  J.   D.     D'une   monographie   de   la   famille   des   Hypericinees. 

Geneve-Paris    (1821)    1-70. 

23.  Choisy,  J.  D.     Memoire  sur  un  nouveau  genre  de  Guttiferes  et  sur  Tar- 

rangement  methodique  de  cette  famille.  Soc.  Hist.  Nat.  Paris  Mem. 
1    (1823)    210-232. 

24.  Clark,  S.  H.     Home  grown  timbers ;  their  anatomical  structure,  and 

its  relation  to  physical  properties.  Elm.  Dept.  of  Scientific  and 
Industrial  Research.  F.  P.  R.  Bull.  No.  7.  H.  M.  Stationery  Of- 
fice  (1930). 

25.  Clos,  Dominique.     Des  glandes  dans  le  genre  Hypericum.     Acad.  Sci. 

Toulouse  Mem.  VI  6    (1868)   257-266. 

26.  Committee  on  Nomenclature,  International  Association  of  Wood  Ana- 

tomists. Glossary  of  Terms  used  in  describing  woods.  Tropical 
Woods  36    (1933)    1-12. 

27.  Coulter,  J.  M.     Revision  of  North  American  Hypericaceae.    Bot.  Gaz. 

11    (1886)   78-88,  106-112,  275,  276. 

28.  Desch,  H.   E.     Significance  of  numerical  values  for  cell  dimensions. 

Tropical  Woods  29    (1932)    14-20. 

29.  Desch,  H.  E.    Anatomical  variation  in  the  wood  of  some  dicotyledo- 

nous trees.     New  Phyt.  31    (1932)    6-118. 

30.  DeSmidt,  W.  J.     Studies  in  the  distribution  and  volume  of  the  wood 

rays  of  slippery  elm  (Ulmus  fulva  Michx.).  Journ.  Forestry  20 
(1922)    352-362. 

31.  Eames,  A.  J.     On  the  origin  of  the  herbaceous  habit  in  angiosperms. 

Ann.  Bot  25    (1911)   215-224. 

32.  Engler,  A.,  and  K.  Prantl.     Die  naturlichen  Pflanzenfamilien,  Leip- 

zig 21    (1925). 

33.  Eyma,  P.  J.     The  Polygonaceae,  Guttiferae  and  Lecythidaceae  of  Su- 

rinam.   J.  H.  de  Bussy,  Amsterdam   (1932). 

34.  Fawcett,  William,   and   A.   B.   Rendle.     Notes   of  Jamaica  plants. 

Journ.  Bot.  60   (1922)   361-363. 

35.  Fritsch,  F.  E.     The  use  of  anatomical  characters  for  systematic  pur- 

poses.    New  Phyt.   2    (1903)    177-184. 

36.  Foxworthy,   F.   W.     Philippine   Dipterocarpaceae,   I.     Philip.   Journ. 

Sci.  §  C  6   (1911)  231-287. 

37.  Foxworthy,  F.  W.    Philippine  Dipterocarpaceae,  II.    Philip.  Journ. 

Sci.  §  C  13   (1918)    163-199. 


248  The  Philippine  Journal  of  Science  1937 

38.  Frost,  Frederick  H.    Specialization  in  secondary  xylem  of  dicots.    I. 

Origin  of  vessel.     Bot.  Gaz.  89   (1930)  67-94. 

39.  Frost,   Frederick   H.     Specialization  in   secondary  xylem   of  dicots. 

II.  Evolution  of  end  wall  of  vessel  segments.     Bot.  Gaz.  90  (1930) 
198-212. 

40.  Frost,   Frederick  H.     Specialization  in   secondary  xylem  of  dicots. 

III.  Specialization  of  lateral  wall  of  vessel  segments.     Bot.  Gaz.  91 
(1931)   88-96. 

41.  Garratt,  C.  A.     Systematic  anatomy  of  the  woods  of  the  Myristica- 

ceae.     Tropical  Woods  35  (1933)  6-48. 

42.  Garratt,  C.  A.    Bearing  of  wood  anatomy  on  the  relationships  of  My- 

risticaceae.     Tropical  Woods  36    (1933)   20-44. 

43.  GREEN,  J.  R.     On  the  organs  of  secretion  in  the  Hypericaceae.     Linn. 

Soc.  Journ.   Bot.   20    (1884)    451-464. 

44  Hall,  H.  M.,  and  F.  E.  Clements.  The  phylogenetic  method  in  taxo- 
nomy.    Carnegie  Inst.  f*ash.  No.  326   (1923)   1-30. 

4&.  Hallier,  Hans.  Provisional  scheme  of  the  natural  (phylogenetic) 
system  of  flowering  plants.     New  Phyt.  4    (1905)    151-162. 

46.  Hallier,  Hans.     L'origine  et  le  systeme  phyletique  des  angiosperms. 

Arch.  Neerl.  d,  Sc.  exact,  et  natur.  Publ.  Soc.  Holl.  Sc.  Harlem  IIIB, 
1    (1912)   146-234. 

47.  Hayata,  B.     The  natural  classification  of  plants  according  to  the  dy- 

namic system.     Icones  Plant.  Formos.  10   (1921)   97-234. 

48.  Heckel,  E.     Sur  la  formation  des  canaux  secreteurs  dans  les  graines 

de  quelques  Guttiferes.     Compt.  rendu.  129   (1889)  508-510. 

49.  Hitzemann,  Karl.     Beitrage  zur  vergleichenden  Anatomie  der  Tern- 

stroemiaceen,  Dilleniaceen,  Dipterocarpaceen  und  Chlenaceen.     As- 
terode  a.  H.   (1886)    1-97. 

50.  Hoar,  Carl  Sherman.     Meiosis  in  Hypericum  punctatum.     Bot.  Gaz. 

92    (1931)    396-406. 

51.  Hoar,   Carl  Sherman,   and   Edwin  Jacob   Haertl.    Meiosis  in  the 

genus  Hypericum.     Bot.  Gaz.  93    (1932)    197-204. 

52.  Hochreutiner,  B.  P.  G.     La  fonction  lodiculaire  des  corpuscules  chez 

les  Guttiferes.     Compt.  rendu  des  Seances  de  la  Soc.  Phys.  &  Hist. 
Nat.  Geneve  35  (1918)  82-85. 

53.  Hochreutiner,  B.  P.  G.    Guttiferae  novae  vel  minus  cognitae.    Ann. 

Conserv.  &  Gard.  Bot.  Geneve  21    (1919)  49-68. 

54.  Hochreutiner,  B.  P.  G.    La  parente  des  Guttiferes  et  des  Hyperi- 

cenees.     Compt.  rendu  de  Seances  de  la  Soc.  Phys.  &  Hist.   Nat. 
Geneve   36    (1919)    26,  27. 

55.  Hochreutiner,  B.  P.  G.     Sur  les  relations  de  parente  des  Guttiferes 

avec  d'autres  families  vegetales.     Compt.  rendu  de  Seances  de  la 
Soc.  Phys.  &  Hist.  Nat.  Geneve  36    (1919)   62-67. 

56.  Hopmeister,    W.     Allgemeine    Morphologie    der    Gewachse.    Leipzig 

(1869). 

57.  Hohnel,  Franz  von.     Ueber  Harzrohren  und  Harzschlauche  bei  Hy- 

pericum und  Androsaemum.    Bot.  Zeit.  40    (1882)   149-152. 

58.  Holm,   Theo.     Triadenum   virginicum    (L.)    Rafin.     A  morphological 

and    anatomical    study.     Am.    Journ.    Sc.    16    (1903)    369-376. 


64,3  Vestal:  Comparative  Anatomy  of  Plants  249 

59.  Hutchinson,  J.    The  families  of  flowering  plants.    I.  Dicotyledons. 

Macmillan  &  Co.,  London  (1926). 

60.  Jeffrey,   E.   C.    Anatomy  of  woody  plants.     University  of   Chicago 

Press,  Chicago   (1917). 

61.  Jeffrey,  E.  C.     Technical  contributions.     Bot.  Gaz.  86   (1928)  456. 

62.  Johnson,   A.   M.     Taxonomy  of  the  flowering  plants.     The  Century 

Company   (1931). 

63.  Jones,  W.   S.     Timbers,   their   structure  and   identification.     Oxford, 

Clarendon  Press   (1924)   1-148. 

64.  Jussieu,   A.   L.     Sur  les  caracteres  generaux  des  families  tires  des 

graines  Hypericees,  Guttiferes.     Ann.  du  Mus.  20    (1813)    459-469. 

65.  Kanehira,  R.     Anatomical  characters  and  identification  of  Pormosan 

woods.     Bureau  Prod.  Ind.  Gov.  Formosa  (Taihoku)    (1921)   1-317. 
6Q.  Kanehira,  R.     Identification  of  Philippine  woods  by  anatomical  char- 
acters.    Gov.  Research  Inst.  Formosa   (Taihoku)    (1921)   1-73. 

67.  Kanehira,  R.     Identification  of  important  Japanese  woods  by  ana- 

tomical characters.  Bull.  Prod.  Inds.  Gov.  Formosa  (Taihoku) 
(1921)    1-104. 

68.  Kerner,    A.,    and    F.    W.    Oliver.     The   natural    history    of   plants. 

Blackie  &  Son,  Ltd.,  London   2    (1895)    584. 

69.  Kienast,  Hermann.    Ueber  die  Entwicklung  der  Oelbehalter  in  den 

Blattern  von  Hypericum  und  Ruta.     Elbing   (1885)    1-49. 

70.  Kribs,    David   A.     Salient   lines   of    structural    specialization   in   the 

woody  rays  of  dicotyledons.     Bot.   Gaz.  96    (1935)    547-557. 

71.  Lechner,  S.     Anatomische  Untersuchungen  iiber  die  Gattung  Actini- 

dia,  Saurauia,  Clethra  und  Clematoclethra  mit  besonderer  Beriick- 
sichtigung  ihrer  Stellung  im  System.  Beihefte  Bot.  Centralbl.  32 
(1914)  431-467. 

72.  Lubbock,  John.     A  contribution  to  our  knowledge  of  seedlings.     Kegan, 

Trench,  Triibner  &  Co.,  Ltd.,  London  (1892)  2  vols. 

73.  McLaughlin,  Robert  P.    Systematic  anatomy  of  the  woods  of  tha 

Magnoliales.     Tropical  Woods  34   (1933)   3-38. 

74.  Marsh,  C.  D.,  and  A,  B.  Clawson.     Toxic  effect  of  St.  Johnswort 

(Hypericum  perforatum)  in  cattle  and  sheep.  U.  S.  D.  A,  Tech. 
Bull.  No.  202   (1930)   1-23. 

75.  Matsuda,    S.     On   the    anatomy   of   Magnoliaceae.    Journ.    Col.    Sci. 

Imp.  Univ.  Japan  6   (1894)   115-149. 

76.  Mez,  C,  and  K.  Gohlke.     Physiologisch-systematische  Untersuchungen 

iiber  die  Verwandtschaften  der  Angiosperme.  Beitr.  Biol.  Pflanzen 
12   (1913)   155-180. 

77.  Miers,  John.     Observations  on  the  structure  of  the  seed  and  peculiar 

form  of  the  embryo  in  the  Clusiaceae.  Linn.  Soc.  21  (1855) 
243-258. 

78.  Miers,  John.     On  the  Canellaceae.     Ann.  &  Mag.  Nat.  Hist.  London 

(1858). 

79.  Moll  and  Janssonius.     Mikrographie  des  Holzes  der  auf  Java  vor- 

kommenden  Baumarten.     Heft  1,  Leyden  (1906)  1-368. 

80.  Moller,     J.     Beitrage    zur    vergleichenden    Anatomie    des     Holzes. 

Denkschr.  der  K.  Ac.  d.  Wiss.  Wien  36   (1876)   297-426. 


250  The  Philippine  Journal  of  Science  1937 

81.  Muller,  K.     Vergleichende  Untersuchung  der  anatomischen  Verhalt- 

nisse  der  Clusiaceen,  Hypericaceen,  Dipterocarpaceen  und  Ternstroe- 
miaceen.  Botanische  Jahrbiieher  fur  Systematik  2  (1882)  430- 
464. 

82.  Myer,  J.    E.     Ray   volumes   of  the   commercial  wood  of  the   United 

States  and  their  significance.     Journ.  Forestry  20    (1922)    337-351. 

83.  Nielsen,  Niels.     Chromosome  numbers  in  the  genus  Hypericum.     He- 

reditas  5    (1924)   378-382. 

84.  Noack,  K.  L.     Ueber  Hypericum-Kreuzungen.     III.  Rassen-  und  Art- 

kreuzungen  mit  einen  buntblattrigen  Hypericum  acutum.  Zeitschr. 
Indukt.  Abstamm.  u.  Vererbungsl.  63    (1932)    232-235. 

85.  PAYER,  J.  B.     Families  des  Hypericenees   (Androsaemum,  Hypericum, 

Eremanthe,  Elodea,  Myriandra)  et  des  Dilleniacees  (Hibbertia, 
Candollea).     Acad.  Sci.  Paris.  Compt.  Rend.   37    (1853)    589-593. 

86.  Pearson,   R.   S.,  and  H.   P.   Brown.     Commercial  timbers   of  India. 

Gov.  of  India  Central  Publication  Branch,  Calcutta  (1932)  2  vols., 
1150  pp. 

87.  Planchon,  J.  E.,  and  J.  Triana.     Memoire  sur  la  famille  des  Guttife- 

res.  Ann.  Sci.  Nat.  Bot.  13  (1860)  306-376;  14  (1860)  226-367; 
15   (1861)   240-319;   16    (1861)    263-308. 

88.  Planchon,  J.  E.,  and  J.  Triana.     Sur  la  famille  des  Guttiferes.     Bull. 

Soc.  Bot.  France  8   (1861)   26-29,  66-73,  96-100. 

89.  Planchon,  J.  E.,  and  J.  Triana.     Etudes  sur  la  famille  des  Guttiferes. 

Compt.  rendu.  Acad.  Sci.  Paris  52  (1861)   132-135. 

90.  Prichard,  R.,  and  I.  W.   Bailey.     The  significance  of  certain  varia- 

tions in  the  anatomical  structure  of  wood.  Forest.  Quarterly  14 
(1916)    662-670. 

91.  Record,  Samuel  J.     Timbers  of  tropical  America.     Yale  Univ.  Press, 

New  Haven  (1924)  610  pp. 

92.  Record,  Samuel  J.     Identification  of  the  timbers  of  temperate  North 

America.    John  Wiley  &  Sons,  Inc.,  New  York  (1934). 

93.  Record,  Samuel,  J.     Role  of  wood  anatomy  in  taxonomy.     Tropical 

Woods  37   (1934)   1-9. 

94.  Rendle,    A.    B.     The   classification    of   flowering   plants.     Cambridge, 

England  2   (1925). 

95.  Rendle,  B.  J.     Wood  anatomy  as  a  link  between  botany  and  forestry. 

Nature  130    (1932)   834-836. 

96.  Rendle,  B.  J.,  and  S.  H.  Clarke.     The  problem  of  variation  in  the 

structure  of  wood.     Tropical  Woods  38   (1934)   1-8. 

97.  Rendle,  B.  J.,  and  S.  H.  Clarke.     The  diagnostic  value  of  measure- 

ments in  wood  anatomy.     Tropical  Woods  40    (1934)    27-37. 

98.  Reuter,    Karl.     Die    Phylogenie    der    Parietales.     Bot.    Archiv    16 

(1926)   118-217. 

99.  Reyes,  Luis  J.     Fiber  studies  of  Philippine  dipterocarps.    Journ.  of 

Forestry    19    (1921)    97-104. 

100.  Siersch,    E.     Anatomie    und    Mikrochemie    der    Hypericum-    Driisen. 

Planta:  Archiv  fur  wissensch.  Botanik  3   (1927)  481-489. 

101.  Sinnott,  E.  W.     Investigations  on  the  phylogeny  of  the  angiosperms. 

I.  The  anatomy  of  the  node  as  an  aid  in  the  classification  of  an- 
giosperms.    Am.  Journ.  Bot.  1    (1914)    303-322. 


64,3  Vestal:  Comparative  Anatomy  of  Plants  251 

102.  Sinnott,  E.  W.,  and  I.  W.  Bailey.    Investigations  on  the  phylogeny 

of  the  angiosperms.  IV.  The  origin  and  dispersal  of  herbaceous 
angiosperms.     Ann.  Bot.   28    (1914)    547-600. 

103.  Solereder,  Hans.     tiber  den  systematischen  Werth  der  Holzstructur 

bei   den   Dicotyledonen.     Munchen    (1885)    1-264. 

104.  Solereder,  Hans.     Systematic  anatomy  of  the   dicotyledons.     Trans. 

Boodle  and  Fritsch.     Clarendon  Press,  Oxford  (1908). 

105.  Soueges,    Rene.     Embryogenie    des    Hypericacees    developpement    de 

Tembryon  chez  PHyperieum  perforatum  L.  Compt.  rend.  Acad.  Sci. 
Paris  180   (1925)   949-951. 

106.  Spach,    E.     Conspectus    monographiae    Hypericacearum.     Ann.     Sci. 

Nat.  Bot.  5   (1836)   157-176,  349-369. 

107.  Sprague,   T.   A.     Notes  on  Theaceae.     Journ.   Bot.   61    (1923)    17-19, 

83-85. 

108.  Sprague,  T.  A.     The  classification  of  dicots.     A.  I.  General  principles. 

Journ.  Bot.  63  (1925)  9-13.  B.  II.  Evolutionary  progressions. 
Journ.  Bot.   63    (1925)    105-113. 

109.  Standley,  P.  C.     Revision  of  some  American  species  of  Calophyllum. 

Tropical  Woods  30   (1932)   6-9. 

110.  Stefanoff,    B.     Sistematicheski    i    geografiski    prouchvaniai    vurkhu 

mediteranski-orientaliskite  vidove  na  roda  Hypericum  L.  (Systema- 
tische  und  geographische  Studien  iiber  die  mediterran-orientalis- 
chen  Arten  der  Gattung  Hypericum  L.)  (Bulgarian  with  German 
summary  and  Latin  diagnoses.)  Jahrb.  d.  Land.  u.  Forstwiss.  Fa- 
kultat  d.  Univ.  Sofia  10  (1932)  19-63;  11  (1933)  139-186;  12 
(1934)    69-100. 

111.  Stefanoff,  B.     Die  mediterran-orientalischen  Arten  der  Gattung  Hy- 

pericum L.     Pflanzenareale  IV  Heft  1    (1933)  1-10. 

112.  Thompson,  W.   P.     The  relationship  of  the  different  types  of  angie- 

spermic  vessels.     Ann.  Bot.  37    (1923)   183-192. 

113.  Tieghem,  Ph.  van.     Sur  la  disposition  des  canaux  secreteurs  dans  les 

Clusiaeees,  des  Hypericacees,  les  Ternstroemiaeees  et  les  Dipterocar- 
pacees.     Soc.   Bot.   France  Bull.   31    (1884)    141-148. 

114.  Tieghem,  Ph.  van.     Sur  les  Canellacees.     Journ.  de  Bot.   13    (1899) 

266-276. 

115.  Tischler,    Geo.     Pflanzliche    Chromosomen-Zahlen.     Tabulas    Biblogi- 

cae  4   (1927). 

116.  Tupper,   W.    W.     Preliminary   report   on   the   wood   structure   of   the 

Flacourtiaceae.     Tropical  Woods  38    (1934)    11-14. 

117.  Turner,  Wilhelm.     Beitrag  zur  vergleichenden  Anatomie  der  Bixa- 

ceen,  Samydaceen,  Turneraceen,  Cistaceen,  Hypericaceen,  und  Pas- 
sifloreen.     Goettingen    (1885)    1-75. 

118.  Ursprung,    Alfred.     Beitrage   zur    Anatomie    una    Jahreringbildung 

tropischer  Holzarten    (Dissertation)    Basil    (1900). 

119.  Vesque,    J.     Monographiae    Phanerogamarum     (Guttiferae).     Sump- 

tibus  G.  Masson,  Paris  8   (1893)   1-669. 

120.  Vesque,  J.     La  tribu  des  Clusiees;   resultats  generaux  d'une  mono- 

graphie  morphologique  et  anatomique  de  ces  plantes.  Journ.  Bot. 
Paris  5  (1891)  297-305,  322-330;  6  (1892)  81-90,  369-378,  396- 
404;  7   (1893)   14-19,  47-51,  66-72;  8   (1894)   183-196. 


252  The  Philippine  Journal  of  Science 

\ 

121.  Vesque,   J.     Guttiferae.     Suites    au    Prodromis    systematis    naturalis 

regni  vegetalis.     H.  &  C.  de  Candolle,  Paris,  Monogr.  Phan.  8  (1893). 

122.  Wanscher,  J.  H.     The  basic  chromosome  number  of  the  higher  plants. 

New  Phyt.  33    (1934)   101-126. 

123.  Weill,   Geo.     Recherehes  histologiques  sur  la  famille  des  Hyperica- 

eees.     Trav.  Lab.  Mat.  Med.  Ecole  sup.  Pharm.  Paris  1  pt.  3  (1903) 
1-189. 

124.  Weinstein,  A.  I.     Summary  of  literature  relating  to  the  volume,  dis- 

tribution, and  effects  of  medullary  rays  in  wood.    Journ.  Forestry 
24    (1926)    915-925. 
125.Wernham,  H.  F.     Floral  evolution.     New  Phyt.   10    (1911)    73,  100, 
145,  217,  293;  11    (1912)  145,  217,  290,  376. 

126.  Wetmore,   R.   H.     The   use   of   celloidin   in   botanical   technic.     Stain 

Technology  7    (1932)    37-62. 

127.  Wettstein,  R.     Handbuch  der  systematischen  Botanik.  2d  ed.  Leipzig 

und  Wien  (1924). 


ILLUSTRATIONS 

These  photomicrographs  were  made  with  a  Bausch  and  Lomb 
J.  camera,  Bausch  and  Lomb  photographic  microscope  with 
Zeiss  apochromatic  objectives,  and,  in  the  main,  Zeiss  Homal 
oculars. 

The  particular  magnification  used  in  making  each  picture  is 
indicated  with  its  description. 

So  far  as  is  known,  all  the  material  was  correctly  identified, 
but  the  possibility  of  misidentification  must  not  be  left  out  of 
consideration,  especially  since  these  are  all  wood  specimens  and 
therefore  difficult  to  check  with  herbarium  material.  The  writer 
has  not  concerned  himself  with  synonomy  in  specific  names,  as 
the  main  problem  is  centered  around  the  family. 

In  the  following  photomicrographs  the  number  of  the  slide 
is  given.  R  following  the  number  indicates  that  the  material 
is  from  Prof.  S.  J.  Record,  B  indicates  the  Prof.  I.  W.  Bailey's 
collection,  and  B.  L.  indicates  a  slide  in  the  Harvard  Biological 
Laboratories  collection. 

Plate  1 

Fig.  1.  Dillenia  Reifferschiedia  Spach.  (3462  B),  Dilleniaceae.  Transverse 
section,  showing  distribution  of  pores,  fiber  tracheids,  and  rays. 
X  45. 

2.  Dillenia  Reifferschiedia  Spach.     (3462  B),  Dilleniaceae.     Tangential 

section,    showing    multi-    and    uniseriate   rays,    pitting   of   fiber 
tracheids,  and  indication  of  vessel  end  wall.     X  45. 

3.  Dillenia  luzoniensis,  (Vid.)    Merr.   (4426  R),  Dilleniaceae.    Section 

of  vessel  end  wall,  showing  bordered  scalariform  bars,  occluded 
with  a  tylosis.     X  225. 

4.  Schumacheria  castaneifolia  Vahl.   (2632J  B),  Dilleniaceae.    Radial 

section  showing  intervascular  scalariform  pitting.     X  55. 

5.  Saurauia  submodesta  Diels.    (4954  R),  Saurauiaceae.     Radial  sec- 

tion showing  vessel  end,  intervascular  pitting,  palisade  ray  cells, 
and  fiber-tracheid  pitting.     X   110. 

6.  Saurauia  nudiflora  DC.    (1102  B),  Saurauiaceae.     Tangential  sec- 

tion showing  multiseriate  rays  with  upright  sheath  cells,  uniser- 
iate rays  and  fiber  tracheids.  X  100. 

Plate  2 

Fw.l.Schima   supera    Gord.     (21868   R),    Theaceae.  Transverse   section 

showing   a    growth   ring    and    distribution  of   pores    and   fiber 
tracheids.     X  45. 
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Fig.  8.  Ploiarum  altemifolium  (Vahl.)  Melch.  (15441  R),  Theaceae.     Tan- 
gential section  showing  porous  vessel  ends,  intervascular  pitting, 
rays,  and  fiber  tracheids.     X  55. 
9.Schima  supera  Gord.  (21868  R),  Theaceae.    Radial  section  showing 
vessel  ends,  fiber  tracheids,  and  rays.     X  100. 

10.  Camellia  japonica  L.  var.  spondanea  Makins  (14591  R),  Theaceae. 

Radial   section  showing  vessel   ends,  intervascular  pitting,   and 
cluster  pitting  in  parenchyma.     X  100. 

11.  Tetmmerista  glabra  Miquel   (8223  R),  Theaceae.    Transverse  sec- 

tion showing  distribution  of  pores,  fiber  tracheids,  parenchyma, 
and  rays.     X  55. 

12.  Tetramerista  glabra  Miquel    (8223  R),  Theaceae.     Tangential  sec- 

tion  showing   intervascular  pitting,  tyloses  in   end  wall,   rays, 
and  fiber  tracheids.     X  55. 

Plate  3 

Fig.  lS.Bonnetia  tristyla  Gl.  (16185  R),  Theaceae.    Radial  section  showing 
vessel  ends,  fiber  tracheids,  and  vessel-ray  pitting,     x  45. 

14.  Marcgravia  rectiflora  Tr.  and  Planch.    (1379  R),  Marcgraviaceae. 

Radial    section    showing   vessel   end,    intervascular   pitting,    and 
septate  fiber  tracheids.     X  55. 

15.  Souroubea  quianensis  Aubl.   (552  B),  Marcgraviaceae.     Radial  sec- 

tion showing  vessel  end,  intravascular  pitting,  vessel-ray  pitting, 
and  fiber  tracheids.     X  55. 
lG.Caryocar  villosum  (Aubl.)  Pers.   (22576  R),  Caryocaraceae.     Tan- 
gential section  showing  rays,  fiber  tracheids,  and  septate  paren- 
chyma containing  crystals.     X  83. 

17.  Chrysochlamys     membranacea     Planch.     (20962     R) ,     Guttiferae. 

Transverse  section  showing  distribution  of  elements.     X  45. 

18.  Chrysochlamys  membranacea  Planch.    (20962  R) ,  Guttiferae.     Ra- 

dial section  showing  scalariform  intervascular  pitting  and  sep- 
tate fiber  tracheids.     X  100. 

Plate  4 

Fig.  19.  Mammea  americana  L.    (2702  R),  Guttiferae.     Transverse  section 
showing  distribution  of  elements.     X  55. 

20.  Allanblackia  parviflora  A.  Chev.  (15232  R),  Guttiferae.     Transverse 

section  showing  distribution  of  elements.     X  45. 

21.  Gar cinia  Mannii  Oliv.    (15780  R),  Guttiferae.    Transverse  section 

showing  distribution  of  elements.     X  55. 

22.  Calophyllum  montanum  Vieill.   (14226  R),  Guttiferae.     Transverse 

section  showing  distribution  of  elements.     X  45. 

23.  Platonia  insignis  Mart.  (13615  R),  Guttiferae.     Transverse  section 

showing  distribution  of  elements.     X  45. 

24.  Hypericum  perforatum  L.    (B.  L.),  Hypericaceae.  Transverse  sec- 

tion showing  distribution  of  elements.     X  45. 
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Plate  5 

Fig.  25.  Garcinia  corymbosa  Wall.  (14025  R),  Guttiferae.  Tangential  sec- 
tion showing  rays,  fiber  tracheids,  vessel  members,  and  paren- 
chyma. X  45. 
26.Platonia  insignis  Mart.  (13615  R),  Guttiferae.  Tangential  section 
showing  vessel  members,  rays,  fiber  tracheids,  and  parenchyma. 
X   55. 

27.  Mammea  americana  L.    (2702  R),  Guttiferae.    Tangential  section 

showing  secretory  canals  in  the  rays,  and  fiber-tracheid  pitting. 
X   55. 

28.  Calopkyllum  montanum  Vieill.    (14426  R),  Guttiferae.    Tangential 

section  showing  vessel  members,  rays,  and  fiber  tracheids.     X  45. 

29.  Kayea  assamica  Prain.  (9587  R) ,  Guttiferae.    Radial  section  show- 

ing vessel  members,  parenchyma,  ray  cells,  and  pitting  of  fiber 
tracheids.     X  110. 
SO.Caraipa   sp.    (21335    R),   Guttiferae.     Tangential   section   showing 
vessel  members,  rays,  and  fiber  tracheids.     X  45. 

Plate  6 

Fig.  31.  Haronga  madagascarensis  Choisy  (11135  R),  Hypericaceae.  Tan- 
gential section  showing  intervascular  pitting,  rays,  and  fiber 
tracheids.     X  55. 

32.  Hypericum  adpressum  Bart.  (B.  L.),  Hypericaceae.  Tangential 
section  showing  rays,  septate  fiber  tracheids  with  nuclei,  and 
vessel  members.     X  75. 

S3.  Hypericum  Androsaemum  L.  (B.  L.),  Hypericacese.  Radial  sec- 
tion showing  vessel  members,  septate  fiber  tracheids  with  nuclei 
(some  dividing),  and  ray  cells.     X  83. 

34.  Hypericum   chamaemyrtos   Trian.    (B.    L.),    Hypericacese.     Radial 

section  showing  vessel  members  with  spiral  thickenings,  ray  cells, 
and  fiber  tracheids.     X   75. 

35.  Hypericum  atomarum  Boiss.    (B.   L.),   Hypericacese.     Radial  sec- 

tion showing  vessel  members  with  types  of  perforation  and  fiber 
tracheids.     X   75. 

36.  Hypericum  atomarum   Boiss.    (B.   L.),   Hypericaceae.     Radial  sec- 

tion  showing  types   of  vessel  perforations   and   fiber  tracheids 
with  nuclei.     X  75. 

Plate  7 

Fig.  37.  Quiina  Cruigeriana  Griseb.  (1115  R),  Quiinaceae.  Tangential  sec- 
tion showing  rays,  fiber  tracheids,  and  vessel  members.     X  55. 

SS.Eucryphia  Bittardieri  Spach.  (19658  R),  Eucryphiaceae.  Trans- 
verse section  showing  distribution  of  elements.     X   45. 

&9.Eucryphia  Moorei  F.  v.  Mull.  (19336  R),  Eucryphiaceae.  Tangen- 
tial section  showing  vessel  members  and  fiber  tracheids  and  rays. 
X  55. 
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Fig.  40.  Eucryphia  Moorei  F.  v.  Mull.  (19336  R),  Eucryphiaceae.  Radial 
section  showing  vessel  members  and  ray  cells.     X  55. 

41.  Ouratea  agrophylla  Urb.   (16697  R),  Ochnaceae.    Transverse  sec- 

tion showing  distribution  of  elements.     X  45. 

42.  Lophira  alata  Banks    (19764  R),  Ochnaceae.     Transverse  section 

showing  distribution  of  elements.     X  45. 

Plate  8 

Fig.  43.  Lophira  alata  Banks  (19764  R),  Ochnaceae.  Radial  section  show- 
ing parenchyma,  fiber  tracheids,  vessel  members,  and  ray  cells. 
X   45. 

44.  Ouratea  agrophylla  Urb.  (16697  R),  Ochnaceae.  Tangential  section 
showing  rays,  vessel  members,  intervascular  pitting,  and  fiber 
tracheids.     X  55. 

ASElvasia  sp.  (2100  R),  Ochnaceae.  Tangential  section  showing  ves- 
sel members,  rays,  parenchyma,  and  fiber  tracheids.     X  55. 

46.  Dipterocarpus  Dyerii  Pierre  (13147  R),  Dipterocarpaceae.    Trans- 

verse section  showing  distribution  of  elements.     X  45. 

47.  Dipterocarpus  Dyerii  Pierre    (13147   R),   Dipterocarpaceae.    Tan- 

gential section  showing  rays  and  fiber  tracheids.     X  55. 

48.  Cochlospermum  vitifolium  (Willd.)  Spreng.  (277  B),  Cochlosperm- 

aceae.     Tangential   section  showing  vessel  members  with   inter- 
vascular pitting,  parenchyma,  rays,  and  fiber  tracheids.     X  45. 

Plate  9 

Fig.  49.  Bixa  Orellana  L.  (17294  R),  Bixaceae.  Transverse  section  showing 
distribution  of  elements.     X    55. 

50.  Bixa  Orellana  L.   (17294  R),  Bixaceae.     Tangential  section  show- 

ing storied  arrangement  of  rays,  vessel  members,  and  paren- 
chyma strands,     x  55. 

51.  Lechea  maritima  Leggett  (B.  L.),  Cistaceae.     Radial  section  show- 

ing vessel  members,  ray  cells,  and  fiber  tracheids.     X  75. 

52.Capella  Winteram  Gaertn.  (23378  R),  (Canellaceae),  Transverse 
section  showing  distribution  of  elements.     X  83. 

53.  Capsicodendron  pimentiera  Hoche  (23444  R),  Canellaceae.  Radial 
section  showing  rays,  parenchyma,  and  fiber  tracheids.     X  45. 

Bi.Canella  Winterana  Gaertn.  (23378  R),  Canellaceae.  Tangential 
section  showing  rays  (some  cells  with  crystals)  and  fiber  tra- 
cheids with  pitting.     X  83. 

TEXT   FIGURES 

Fig.  1.  Phylogenetic  trends  of  angiosperms. 

2.  Variations  in  the  genus  Hypericum, 

3.  Families  of  angiosperms. 
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NEMATODES  IN  THE  COLLECTION  OF  THE  PHILIPPINE 
BUREAU  OF  SCIENCE,  III 

By  Marcos  A.  Tubangui  and  Victoria  A.  MasilunSan 
Of  the  Bureau  of  Science,  Manila 

THREE  PLATES 
Superfamily  STRONGYLOIDEA  Weinland,  1858 

Family  TRICHOSTRONGYLID^E  Leiper,  1912 
Genus  MOLINEUS  Cameron,  1923 

MOLINEUS  ASIATICUS  sp.  nov.    Plate  1,  figs.  4  to  6. 

Specific  diagnosis. — Molineus:  Body  small,  slender,  more  or 
less  straight  in  contour.  Cephalic  vesicle  slightly  developed, 
about  0.05  millimeter  long,  separated  from  rest  of  body  by  a 
constriction;  a  second  constriction  occurs  more  posteriorly  near 
level  of  nerve  ring.  Cuticle  with  faint  traces  of  transverse  stria- 
tion  in  region  of  cephalic  vesicle,  elsewhere  presenting  longi- 
tudinal lines.  Cephalic  and  cervical  papillae  apparently  absent. 
(Esophagus  long,  without  a  distinct  bulb.  Nerve  ring  slightly 
in  front  of  middle  of  oesophageal  length;  excretory  pore  imme- 
diately behind  that  level. 

Male :  Length  3.6  to  3.8,  maximum  diameter  0.05  to  0.06  milli- 
meters. Cuticle  with  18  equidistant  longitudinal  lines.  (Eso- 
phagus 0.24  to  0.27  millimeter  long.  Bursa  well  developed,  0.14 
by  0.15  millimeter,  distinctly  divided  into  two  large  lateral 
lobes  and  a  small  dorsal  lobe,  central  portions  of  lateral  lobes 
covered  with  small  spines.  Arrangement  of  bursal  rays  shown 
in  Plate  1,  fig.  6.  Ventral  rays  long,  parallel,  arising  from  a 
common  trunk  but  separated  in  their  distal  halves,  directed 
ventro-anteriorly  and  reaching  the  edge  of  the  bursa.  Lateral 
rays  also  with  a  common  trunk,  the  externolateral  slightly 
thicker  but  much  shorter  than  the  other  lateral  rays  and  di- 
rected ventrally.  Mediolateral  and  posterolateral  rays  long  and 
parallel,  directed  dorsally  and  reaching  bursal  edge.  Externo- 
dorsal  rays  slightly  longer  than  dorsal  ray,  but  only  a  little 
more  than  one-half  as  long  as  the  medio-  and  posterolateral 
rays.    Dorsal  ray  terminating  in  two  short  tridigitate  branches, 
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the  middle  digit  in  each  branch  being  the  smallest.  Spicules 
72  to  78  microns  long,  slightly  curved,  their  proximal  ends 
club-shaped  and  their  distal  extremities  each  terminating  in 
two  needlelike  processes.  Gubernaculum  a  slender  rod,  curved 
ventrally,  about  40  microns  long. 

Female:  Length  4.5  to  4.8,  maximum  diameter  0.05  to  0.06 
millimeters.  Cuticle  with  20  longitudinal  striations.  (Esopha- 
gus 0.28  to  0.31  millimeter  long.  Posterior  end  of  body  round- 
ed, with  a  ventral  knoblike  prominence  and  a  terminal  spine 
about  12  microns  long.  Vulva  0.8  to  1  and  anus  0.08  to  0.12 
millimeter,  respectively,  from  posterior  end.  Eggs  in  uterus 
thin-shelled,  in  the  one-  to  two-cell  stage,  47  to  49  by  26  to  28 
microns. 

Host — Paradoxurus  philippinensis  Jourdan. 

Location. — Small  intestine. 

Locality. — Balanga,  Bataan  Province,  Luzon. 

Type  specimens. — Philippine  Bureau  of  Science  parasitolog- 
ical  collection,  No.  530. 

Remarks. — The  genus  Molineus  also  includes  M.  felineus  Ca- 
meron, 1923;  M.  torulosus  (Molin,  1861);  and  M.  europseus 
Zunker,  1929.  Compared  with  these  three  species,  the  Philip- 
pine representative  appears  to  be  most  similar  to  M.  felineus. 
Table  1  shows  the  differences  between  M.  felineus  and  M. 
asiaticus. 


Table  1. — Comparison  of  Molineus  felineus  and  Molineus  asiaticus. 


Species. 

Size. 

Length  of 
spicule. 

Length  of 

guber- 
naculum- 

Male. 

Female. 

M.  felineu$ 

mm. 

4.75X1 
3.6-3.8X0.05-0.06 

mm. 

•5.25X1 
4.5-4.8X0.05-0.06 

120 
72-78 

60 

40 

M.a*iaticu$ 

Species. 

Bursa. 

Externolateral  ray. 

M.  felineu* 

Not  distinctly  divided  into 
lobes. 

Distinctly  divided  into  lobes 

Separated  from  mediolateral  ray 
only  near  tip. 

More  completplv  senarateri  from 

M .  a§iaticu8. .._. 

mediolate 

aral  ray. 

*  Cameron's  figure  "1  mm."   for   the  diameter  of  M.  felineus  may  have  been  meant  for 
"0.1  m." 
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Family  DIAPHANOCEPHALID^E  Travassos,  1919 
Genus  KALICEPHALUS  Molin,  1861 

KALICEPHALUS  sp.     Plate  3,  figs.  4   and  5. 

This  nematode  is  represented  in  the  collection  by  three  female 
specimens  (No.  498)  obtained  from  a  cobra.  It  has  been  com- 
pared with  Kalicephalus  minutus  (Baylis  and  Daubney,  1922), 
K.  najx  Maplestone,  1931,  and  K.  radicus  Bhalerao,  1931,  all  of 
which  are  also  parasites  of  cobras;  but  in  view  of  the  lack  of 
male  specimens  a  specific  diagnosis  has  not  been  made. 

Description. — Kalicephalus:  Length  6.5  to  7.0,  maximum 
width  0.35  millimeters,  rounded  anteriorly  and  gradually  tape- 
ring posteriorly  into  a  pointed  tail  about  0.3  millimeter  long. 
Head  compressed  laterally,  0.18  millimeter  in  dorsoventral  diam- 
eter, 0.13  millimeter  in  lateral  diameter,  marked  off  from  rest  of 
body  by  a  very  slight  constriction.  Buccal  capsule  0.10  milli- 
meter in  maximum  dorsoventral  diameter,  with  two  valves 
characteristic  of  the  genus.  Each  valve  with  three  straight  pa- 
renchymatous bands,  the  medial  one  thicker  than  the  laterals. 
Duct  of  oesophageal  gland  extending  more  than  half  the  distance 
into  buccal  cavity.  (Esophagus  0.3  millimeter  long,  with  a  dis- 
tinct posterior  bulb.  Nerve  ring  around  narrowest  part  of  oeso- 
phagus, or  immediately  in  front  of  middle  of  its  length.  Cervical 
papillae  and  excretory  pore  inconspicuous,  opposite  middle  of 
oesophageal  bulb.  Uteri  divergent,  ovejectors  well  developed. 
Vulva  prominent,  2.5  millimeters  from  posterior  end.  Eggs  in 
utero  thin-shelled,  segmented,  72  by  42  microns. 

Host. — Naja  naja  philippinensis  Taylor. 

Location. — Intestine. 

Locality. — Alabang,  Rizal  Province,  Luzon. 

Superfamily  SPIRUROIDEA  Railliet  and  Henry,  1915 

Family  SPIRURIDJE  Oerley,  1885 
Genus  METABRONEMA  Yorke  and  Maplestone,  1926 

METABRONEMA  CARANXI  sp.  nov.     Plate  2,  figs.  1  to  6. 

Specific  diagnosis. — Metabronema:  Body  elongate,  slightly 
tapering  near  both  extremities.  Cuticle  transversely  striated, 
the  intervals  between  the  striations  gradually  increasing  from 
3  to  25  microns  in  the  male  and  from  4  to  30  microns  in  the 
female  towards  the  posterior  end  of  the  body.    A  cuticular  band 
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about  50  microns  wide  on  each  side  of  the  body  and  extending 
from  near  the  anterior  level  of  the  glandular  oesophagus  to  near 
the  posterior  end  of  the  worm.  Bands  more  prominent  in  the 
male  than  in  the  female.  Mouth  with  two  rounded  lateral 
lips  and  surrounded  by  four  submedian  papillae.  Pharynx  in 
the  form  of  a  narrow  tube.  (Esophagus  divided  into  an  anterior 
muscular  and  a  posterior  glandular  portion,  the  former  usually 
bent  or  twisted.  Nerve  ring  a  short  distance  behind  junction 
of  pharynx  and  oesophagus. 

Male:  Length  19,  maximum  width  0.6  millimeters.  Head 
about  0.15  millimeter  in  diameter.  Pharynx  0.18  to  0.20  milli- 
meter long.  Total  length  of  oesophagus  5.8  to  6.7  millimeters, 
the  muscular  portion  0.78  to  1.04  and  the  glandular  portion  5.05 
to  5.65  millimeters  long.  Cervical  papillae  0.09  millimeter,  nerve 
ring  0.3  millimeter,  and  excretory  pore  0.7  millimeter,  respec- 
tively, from  anterior  end.  Posterior  extremity  spirally  coiled, 
describing  one  and  a  half  to  two  complete  turns.  Cuticle  of 
ventral  half  of  this  region  of  the  body  as  far  as  caudal  alae 
thrown  into  longitudinal  folds.  Caudal  alae  moderately  devel- 
oped. Spicules  very  dissimilar:  right  spicule  elongate,  1.16  to 
1.25  millimeters  long  by  0.03  millimeter  in  maximum  width  at 
proximal  end;  left  spicule  of  peculiar  shape,  0.34  to  0.40  by  0.05 
millimeter.  Gubernaculum  absent.  Nine  pairs  of  genital  pa- 
pillae, arranged  as  follows:  four  pairs  of  pedunculated  papillae 
precloacal,  four  pairs  postcloacal,  one  pair  of  sessile  papillae 
subterminal.  Cloacal  opening  about  0.4  millimeter  from  pos- 
terior end. 

Female:  Length  65  to  70,  maximum  witdh  1.3  millimeters. 
Head  0.25  millimeter  in  diameter.  Pharynx  0.23  to  0.29  milli- 
meter long.  Total  length  of  oesophagus  10.5  to  12.4  millimeters, 
the  muscular  portion  1.18  to  1.27  and  the  glandular  portion  9.35 
to  11.10  millimeters  long.  Cervical  papillae  0.18,  nerve  ring 
0.45,  and  excretory  pore  0.8  millimeter,  respectively,  from  an- 
terior end.  Vulva  behind  junction  of  anterior  and  middle  thirds 
of  body  length,  about  25  millimeters  from  anterior  end,  and 
surrounded  by  a  suckerlike  prominence.  Eggs  in  utero  thick- 
shelled,  embryonated,  42.7  to  45.7  by  24.5  to  26  microns,  with 
polar  knobs  from  each  of  which  two  or  more  filaments  arise. 
Anus  0.3  to  0.4  millimeter  from  posterior  end.  Tail  bluntly 
conical. 

Host — Caranx  speciosus  (ForskM). 

Location. — Abdominal  cavity. 
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Locality. — San  Narciso,  Tayabas  Province,  Luzon. 

Type  specimens. — Philippine  Bureau  of  Science  parasitolog- 
ical  collection,  No.  529. 

Remarks. — This  parasite  presents  a  striking  resemblance  to 
Metabronema  magna  (Taylor,  1925),  and  was  at  first  thought 
identical  with  that  species,  considering  that  M.  magna,  accord- 
ing to  Taylor's  description,  appears  to  be  a  very  variable  species, 
and  that  it  has  also  been  reported  by  Baylis  (1934)  from  a  fish 
in  Australia  specifically  identical  with  the  host  of  M.  caranxi. 
The  differences  between  M.  magna  and  M.  caranxi  are  shown  in 
Table  2. 

Table  2. — Comparison  of  Metabronema  magna  and  Metabronema  caranxi. 


Species. 


M.  magna- .. 
M.  caranxi-. 


Ratio  of  length  of 
anterior  portion  of 
oesophagus  to  length 
of  posterior  portion. 


Species. 


M.  magna-. 
M.  caranxi- 


Location  of  vulva. 


Between  1st  and  2d  thirds  of 

body  length. 
Behind  junction  of  1st  and  2d 

thirds  of  body  length. 


Length  of 
right  spicule. 


37  X  23  a  segmented-. 

42.7-45.7X24.5-26   « 
embryonated. 


Present. 
Absent. 


Genus  GONGYLONEMA  Molin,  1857 


GONGYLONEMA  sp.    Plate  1,  figr.  7. 

This  nematode  is  represented  in  the  collection  by  two  adult 
female  specimens  (No.  509)  obtained  from  a  rodent,  Crateromys 
schadenbergi.  In  view  of  the  paucity  of  material,  a  specific 
determination  has  not  been  made. 

Description. — Gongylonema:  Length  30  to  50,  maximum  width 
0.18  to  0.24  millimeters.  Cuticular  plaques  extend  posteriorly 
to  a  level  1.3  to  1.6  millimeters  from  anterior  end  of  body.  Ves- 
tibule (pharynx)  0.065  millimeter  long.  (Esophagus  3.6  to  4.5 
millimeters  in  total  length,  anterior  portion  0.53  to  0.55  and  the 
posterior  portion  3.07  to  4.02  millimeters  long.  Nerve  ring 
0.25  to  0.27  millimeter  from  anterior  end  of  body.  Vulva  4.4 
to  5.9  millimeters  and  anus  0.13  to  0.17  millimeter,  respectively, 
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from  posterior  end.     Eggs  thick-shelled,  embryonated,  57.8  to 
64.2  by  32  to  34  microns. 

Host — Crateromys  schadenbergi  (Meyer). 

Location, — Under  mucosa  of  stomach. 

Locality. — Nueva  Vizcaya  Province,  Luzon. 

Family  RICTULARIIDiE  Railliet,  1916 
Genus  RICTULARIA  Froelich,  1802 

RICTULARIA  PARADOXURI  sp.  nov.     Plate  3,  figs.  1  to  3. 

Specific  diagnosis. — Rictularia:  Sexual  dimorphism  marked, 
females  very  much  larger  than  males.  Cuticle  transversely 
striated,  distance  between  striations  7.5  to  22  microns  in  the  male 
and  13  to  28  microns  in  the  female.  Mouth  directed  antero- 
dorsally  and  surrounded  by  two  ventral  and  two  dorsal  papillae 
and  two  lateral  amphids.  Buccal  capsule  well  developed,  with 
a  pair  of  short  conical  teeth  at  its  base.  (Esophagus  divisible 
into  three  regions,  depending  upon  the  degree  of  chitinization, 
the  first  two  short  chitinized  portions  corresponding  to  anterior 
muscular  portion  of  oesophagus  of  other  spirurid  nematodes. 
Nerve  ring  in  front  of  middle  of  second  oesophageal  portion. 
Cervical  papillae  in  female  opposite  junction  of  second  and  third 
divisions  of  oesophagus,  in  male  behind  that  level. 

Male:  Length  6.0  to  7.5,  maximum  width  0.5  to  0.6  milli- 
meters, with  60  to  64  pairs  of  subventral  combs  and  spines 
extending  from  level  opposite  base  of  buccal  capsule  to  a  level 
about  0.9  millimeter  from  cloacal  opening.  There  are  also  4 
medial  combs  between  last  pair  of  subventral  spines  and  cloacal 
opening.  (Esophagus  2.1  to  2.4  millimeters  in  total  length,  ante- 
rior portion  about  0.14  and  second  portion  0.28  millimeter  long. 
Nerve  ring  0.25  and  cervical  papillae  0.5  to  0.6  millimeter,  re- 
spectively, from  anterior  extremity.  Posterior  end  of  body  coni- 
cal, either  bent  or  slightly  coiled  ventrally,  and  apparently 
without  lateral  alae.  Ten  pairs  of  sessile  genital  papillae,  three 
pairs  of  these  precloacal  and  seven  pairs  postcloacal.  As  shown 
in  Plate  3,  fig.  3,  the  first  four  pairs  of  postcloacal  papillae 
occur  in  two  rows  grouped  closely  together  a  short  distance 
behind  cloacal  opening,  while  the  last  three  pairs  are  located 
near  the  posterior  end.  Spicules  almost  equal,  right  220  to 
260  and  left  212  to  255  microns  long.     Gubernaculum  absent. 

Female:  Length  29  to  32,  maximum  width  1.05  to  1.12  milli- 
meters, with  92  pairs  of  subventral  combs  and  spines,  of  which 
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46  to  49  are  prevulvar  and  43  to  46  postvulvar.  The  post- 
vulvar  combs  gradually  assume  the  form  of  spines  and  reach 
posteriorly  to  a  level  2.05  to  2.65  millimeters  in  front  of  anus. 
(Esophagus  4.9  millimeters  in  total  length,  anterior  portion  about 
0.2  and  the  middle  portion  0.5  millimeter  long.  Nerve  ring 
0.42,  cervical  papillae  0.84  and  vulva  6.5  to  7.0  millimeters, 
respectively,  from  anterior  end  of  body.  Anus  0.4  to  0.5  milli- 
meter from  tip  of  pointed  posterior  end.  Eggs  in  utero  thick- 
shelled,  in  morula  stage,  37.8  to  41.5  by  22.6  to  26  microns. 

Host. — Paradoxurus  philippinensis  Jourdan. 

Location. — Intestine. 

Locality. — Balanga,  Bataan  Province,  Luzon. 

Type  specimens. — Philippine  Bureau  of  Science  parasitolog- 
ical  collection,  No.  531. 

Remarks. — This  nematode  bears  a  very  close  resemblance  to 
Rictularia  houdemeri  Hsu,  1935,  a  parasite  of  Viverra  zibetha, 
a  near  relative  of  the  host  of  the  Philippine  parasite.  The  dif- 
ferences between  the  two  species  are  shown  in  Table  3. 

Table  3. — Comparison  of  Rictularia  houdemeri  and  Rictularia  paradoxuri. 


Species. 

Length  of 
female. 

Number  of  combs 
and  spines. 

Distance 
from 

anterior 
end  to 
vulva. 

Size  of  eggs. 

Male. 

Female. 

R.  houdemeri 

mm. 
8.35-16.83 
29-32 

65-66 
60-64 

116-118 
92 

mm. 
2.35-3.28 
6.50-7.00 

H 
36-39  X  27-29 
37.8-41.5X22.6-26 

R.  paradoxuri 

Superfamily  FILARIOIDEA  Weinland,  1838 

Family  FILARIIDiE  (Cobbold,  1864)  Claus,  1885 
Genus  CHANDLERELLA  Yorke  and  Maplestone,  1926 

CHANDLERELLA  LEPIDOGRAMMI  sp.  nov.     Plate  1,  figs.  1  to  3;  Plate  3,  fig.  6. 

Specific  diagnosis. — Chandlerella:  Body  elongate,  slightly  ta- 
pering towards  both  extremities.  Cuticle  with  faint  transverse 
striations.  Mouth  simple,  surrounded  by  two  pairs  of  subme- 
dian  papillae  and  a  pair  of  amphids.  (Esophagus  divided  into 
a  short  anterior  muscular  portion  and  a  long  posterior  glandular 
portion.  Nerve  ring  around  junction  of  middle  and  posterior 
thirds  of  anterior  oesophageal  region.  Excretory  pore  behind 
nerve  ring,  about  0.4  millimeter  from  anterior  end  in  both  sexes, 
or  opposite  junction  of  two  oesophageal  regions. 
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Male:  Length  30  to  35,  maximum  width  0.5  to  0.7  milli- 
meters. Posterior  end  of  body  spirally  coiled,  describing  one 
and  a  half  to  two  complete  turns.  (Esophagus  2.15  millimeters 
in  total  length,  anterior  portion  about  0.25  and  posterior  portion 
1.9  millimeters  long.  Nerve  ring  0.18  to  0.20  millimeter  from 
anterior  end.  Caudal  alse  absent.  Spicules  almost  equal,  trough- 
shaped,  245  to  260  microns  long  by  45  microns  in  maximum 
width,  each  carrying  at  its  proximal  extremity  a  mass  of  brown- 
ish spongy  substance.  Genital  papillae  few  and  arranged  as 
follows:  one  unpaired  median  precloacal  papilla,  three  pairs 
of  submedian  postcloacal  papillae,  and  one  unpaired  median  ter- 
minal papilla  (Plate  3,  fig.  6).  Cloacal  opening  about  0.16 
millimeter  from  posterior  end. 

Female:  Length  50  to  55,  maximum  width  0.9  millimeters. 
Posterior  end  of  body  broadly  rounded,  with  a  small  unpaired 
subterminal  papilla.  (Esophagus  2.7  millimeters  in  total  length, 
anterior  muscular  portion  0.38  millimeter  long.  Nerve  ring 
about  0.25  millimeter  from  anterior  end.  Vulva  opposite  junc- 
tion of  anterior  and  middle  thirds  of  length  of  glandular  oesopha- 
gus or  1  to  1.2  millimeters  from  anterior  end  of  body.  Vagina 
about  3  millimeters  long.  Eggs  in  utero  thin-shelled,  embryo- 
nated,  94.5  to  100.5  by  51  to  53  microns.  Anus  0.15  millimeter 
from  posterior  end. 

Host. — Lepidogrammus  cumingi  (Fraser). 

Location. — Ccelome. 

Locality. — Virac,  Albay  Province,  Luzon.  * 

Type  specimens. — Philippine  Bureau  of  Science  parasitological 
collection,  No.  520. 

Remarks. — The  genus  Chandlerella  was  proposed  by  Yorke  and 
Maplestone  (1926)  for  a  bird  parasite  which  was  described  by 
Chandler  (1924)  under  the  name  Filaria  bosei.  Recently  Li 
(1933)  placed  in  the  same  genus  another  bird  nematode,  C. 
sinensis,  which,  like  the  Philippine  species,  differs  from  the 
genotype  in  the  structure  of  the  oesophagus  and  in  the  arrange- 
ment of  the  uteri.  Chandlerella  lepidogrammi  may  be  distin- 
guished from  C.  sinensis,  as  shown  in  Table  4,  by  its  larger 
size,  the  position  of  the  vulva,  the  length  of  the  oesophagus  in 
proportion  to  body  length,  and  the  length  of  the  spicules. 
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Table  4. — Comparison  of  Chandlerella  sinensis  and  Chandlerella 
lepidogrammi. 


Species. 

Size. 

Distance  from 

anterior  end 

to  Tuiva. 

Male. 

mm. 
15-18X0.14-0.17 
30-35X0.50-0.70 

Female. 

C.  sinensis 

mm. 
23-25X0.23-0.25 
50-55X0.90 

mm. 
0.36-0.43 

C.  lepidogrammi 

1-1.20 

Species. 

Ratio  of  length  of 

oesopbagus  to  body 

length. 

Length  of  spicules. 

Male. 

Female. 

C.  sinensis. 

1:25 
1:15 

1:33 
1:19 

W 

Unequal;  right  70-80,  left,  50-60. 
Almost  equal,  245-260. 

C.  lepidogrammi 
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ILLUSTRATIONS 

[Drawn  by  B.  Escuadro.] 

Plate  1 

Fig.  1.  Chandlerella  lepidogrammi  sp.  nov.,  anterior  end  of  female,  lateral 
view. 

2.  Chandlerella  lepidogrammi  sp.  nov.,  posterior  end  of  female,  lateral 

view. 

3.  Chandlerella  lepidogrammi  sp.  nov.,  posterior  end  of  male,  lateral 

view. 

4.  Molineus  asiaticus  sp.  nov.,  anterior  end  of  male,  lateral  view. 

5.  Molineus  asiaticus  sp.  nov.,  posterior  end  of  female,  lateral  view. 

6.  Molineus  asiaticus  sp.  nov.,  posterior  end  of  male,  dorsal  view. 

7.  Gongylonema  sp.,  anterior  end  of  female,  lateral  view. 

Plate  2.    Metabronema  caranxi  sp.  nov. 

Fig.  1.  Anterior  end  of  female,  lateral  view. 

2.  Anterior  end  of  female,  ventral  view. 

3.  Mouth  and  papillae,  anterior  view. 

4.  Posterior  end  of  female,  lateral  view. 

5.  Posterior  end  of  male,  lateral  view. 

6.  Egg  showing  polar  filaments  and  inclosed  embryo. 

Plate  3 

Fig.  1.  Rictularia  paradoxuri  sp.  nov.,  anterior  end  of  female,  lateral  view. 

2.  Rictularia  paradoxuri  sp.  nov.,  anterior  end  of  female,  dorsal  view. 

3.  Rictularia  paradoxuri  sp.  nov.,  posterior  end  of  male,  lateral  view. 

4.  Kalicephalus  sp.,  anterior  end  of  female,  lateral  view. 

5.  Kalicephalus  sp.,  posterior  end  of  female,  lateral  view. 

6.  Chandlerella  lepidogrammi  sp.  nov.,  posterior  end  of  male,  ventral 

view. 
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SI-SI  FISHERY  OF  SAMAR,  PHILIPPINE  ISLANDS 

By  Santos  B.  Rasalan 
Of  the  Fish  and  Game  Administration,  Bureau  of  Science,  Manila 

ONE  PLATE  AND  ONE  TEXT  FIGURE 

A  great  variety  of  marine,  brackish,  fresh-water,  and  land 
mollusks  are  known  to  inhabit  Philippine  waters.  Many  of 
them  are  utilized  commercially,  the  shells  for  ornamental  pur- 
poses and  the  soft  parts  as  food.  Philippine  oysters  are  widely 
distributed  along  our  shores,  and  their  meat  is  in  great  de- 
mand, either  fresh  or  preserved.  In  many  places  the  natural 
supply  is  artificially  augmented  by  cultivation.  In  the  western 
central  part  of  Samar,  particularly  along  the  rocky  coastline 
of  the  islands  within  the  jurisdiction  of  the  municipalities  of 
Catbalogan  and  Zumarraga,  Samar  Province,  species  of  small 
oysters,  generally  known  as  si-si,  are  found  in  great  abundance. 
Although  the  si-si  are  not  cultured,  the  supply  being  furnished 
by  nature,  the  fishery  is  an  important  source  of  livelihood  for 
several  hundred  families  inhabiting  the  province.  Sampans 
from  Leyte,  Bohol,  Cebu,  and  Masbate  also  sail  to  these  places 
to  buy  si-si,  either  fresh  or  preserved.  Some  of  the  products 
are  taken  to  interisland  vessels  which  make  regular  calls  at 
either  Catbalogan  or  Zumarraga  ports,  and  sold  to  the  passen- 
gers. Owners  of  salting  houses,  too,  send  si-si  to  either  the 
northern  part  of  Luzon  or  to  Hawaii. 

Here  presented  are  the  descriptions  of  the  several  species  of 
si-si,  their  habitats,  the  extent  of  the  si-si  fishery,  methods  of 
collection  and  of  preservation  found  in  towns  of  Catbalogan 
and  Zumarraga,  Calbayog,  Santa  Margarita,  Gandara,  and  Vi- 
llareal,  and  the  islands  within  their  jurisdiction,  all  in  the 
western  central  part  of  Samar. 

DESCRIPTION  OP  THE  SPECIES 

There  are  three  known  species  of  si-si;  si-si  proper,  Ostrea 
cucullata  Born;  si-si  wak,  Ostrea  malabonensis  Faustino;  and 
pol-pol,  Ostrea  palmipes  Sowerby.1    The  last  is  the  largest  of 

1  The  local  name  pol-pol  may  be  given  to  any  immature  oyster  found  at- 
tached to  small  stones;  the  si-si  wak  is  an  immature  oyster  of  larger  size, 
attached  to  big  boulders  found  far  from  mouths  of  fresh-water  streams. 
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the  three  species,  and  is  easily  recognized  by  the  shape  of  the 
shell,  which  is  more  or  less  rectangular  with  rounded  corners. 
It  is  mostly  found  attached  to  stones  and  small  rocks  on  pro- 
tected places,  and  sometimes  near  the  mouth  of  streams.  The 
other  two,  although  usually  smaller,  are  preferred  because  of 
their  delicate  flavor.  Ostrea  malabonensis  Faustino  attaches 
itself  singly  on  rocks  that  are  more  or  less  exposed.  It  usually 
grows  larger  than  O.  cucullata  Born.  The  latter  grows  in  mats, 
covering  large  boulders  of  rocks,  also  on  exposed  places. 

Ostrea  malabonensis  Faustino. — This  species  is  only  20  to 
44  millimeters  long.  The  shells  are  generally  attached  singly 
to  other  shells.  They  are  oftentimes  roughly  triangular  or 
irregularly  oblong  and  solid-looking.  The  lower  valve  is  deeply 
concave  with  numerous  large  and  somewhat  rounded  plaitings. 
The  upper  valve  is  more  or  less  flat,  although  at  times  it  is  also 
plaited  at  the  margin.  The  edges  of  the  valve  next  the  hinge 
are  toothed,  and  the  interior  of  the  shell  has  greenish  spots. 

The  spawning  season  of  this  oyster  begins  in  November 
and  ends  in  March,  when  the  oyster  is  fat.  During  this  period 
the  oysters  are  gathered  in  large  numbers. 

Ostrea  palmipes  Sowerby. — This  species  reaches  a  length  of 
from  25  to  60  millimeters.  The  shell  is  thin,  much  compressed, 
more  or  less  rectangular  in  outline,  with  rounded  corners.  The 
shells  are  generally  flat,  but  when  attached  to  rounded  sur- 
faces of  stones  and  small  rocks,  they  become  more  or  less  con- 
cave. The  lower  valve,  which  is  prominently  ribbed  and  tu- 
berculated,  extends  beyond  the  upper  valve.  The  latter  is 
smaller,  smooth,  and  only  obscurely  rayed. 

Ostrea  cucullata  Born  (Plate  1,  figs.  1  and  2) . — This  si-si  is 
the  most  abundant  of  the  three  species.  Like  in  O.  malabonen- 
sis, the  shells  grow  singly  but  in  mats  covering  the  surfaces 
of  big  boulders  of  rocks  found  in  places  exposed  to  waves  and 
far  from  the  mouths  of  streams.  The  spawning  season  is  from 
May  to  November  of  each  year,  when  this  oyster  is  also  in 
season. 

The  shell  is  generally  subtrigonal,  solid,  rather  plaited,  whitish 
toward  the  apex  and  purple  toward  the  margin.  The  lower 
valve  extends  deeply  beyond  the  flat  opercular  upper  valve. 
The  interior  is  yellowish  brown  with  a  slight  purple  tinge. 
The  upper  valve  is  brownish  near  the  base,  and  purple  toward 
the  margin  which  is  denticulated  to  about  two-thirds  from 
the  hinge  line. 
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The  specimens  on  hand  are  apparently  immature  and  show 
the  effects  of  crowding.  They  range  from  10  to  20  millimeters 
in  diameter  and  do  not  show  the  characteristics  of  the  species 
fully.  This  species  is  very  closely  allied  to  O.  malabonensis 
and  O.  plicata.  The  lower  valve  of  O.  cucullata  is  slightly  cup- 
shaped,  with  the  upper  valve  opercular,  while  that  of  0.  ma- 
labonensis is  horsehoof-shaped.  The  valves  of  0.  plicata  are 
more  or  less  uniform  and  strongly  plaited. 

DISTRIBUTION  AND  HABITAT 

Ostrea  cucullata  and  0.  malabonensis  are  confined  to  between 
tide  marks  along  the  rocky  and  exposed  coasts  of  the  munici- 
palities of  Catbalogan,  Zumarraga,  Santa  Margarita,  and  Villa- 
real,  and  the  islands  belonging  to  them.  They  cover  big  rocks 
like  a  mat  or  are  found  on  solid  rocky  bottoms  which  are  com- 
pletely exposed  during  low  tide.  They  are  not  encountered 
near  the  mouths  of  fresh-water  streams,  probably  because  they 
require  a  higher  degree  of  salinity  of  water  than  Ostrea  pal- 
mipes.  Natural  beds  of  these  two  oysters  are  found  in  the 
following  localities: 

Santa  Margarita  Municipality:  Libucan  Islands;  Catbalogan 
Municipality :  Canahauan  Islands,  northern  coasts  of  the  islands 
of  Canahauan  Daco,  Canahauan  Guti,  Batgongon,  Boloang,  Ba- 
lading,  Ani,  Cambalai,  Sampotan,  Cagdullon,  Buri,  Darajuay 
and  Majaba,  the  reefs  Bolo,  Lutao,  and  Waray  Bancoa;  as 
well  as  along  the  coasts  of  Samar  between  Anas  and  Jesus 
points;  Zumarraga  Municipality:  Buad  Islands — San  Isidro, 
Tinaogan,  Bioso,  Tubigan,  Ga-ang,  Mualbual,  Bublaran,  and 
Macalunos;  Dram  Islands — Bagacay  and  Baclayon;  Parasan  Is- 
lands— Rizal,  Parasan,  and  all  islands  and  reefs  along  Zumar- 
raga and  Buad  channels;  Villareal  Municipality:  Talalora. 

Ostrea  palmipes  is  found  only  in  sheltered  places  and  near 
the  mouths  of  fresh-water  streams  in  the  following  places : 

Calbayog  Municipality :  Trinidad  (Sabang) ;  Santa  Margarita 
Municipality:  Sondara  Islands;  Gandara  Municipality:  Napali- 
san  Islands  and  the  islands  of  Caparangasan  and  Bangon ;  Ta- 
ranganan  Municipality:  Cambatutay  Bay;  Catbalogan  Munic- 
ipality :  along  Maulong  Bay ;  Zumarraga  Municipality :  Baclayon, 
Bagacay,  and  Bontay  Islands,  and  Burabud  Bay. 

METHOD  OP  COLLECTION 

Si-si  are  gathered  usually  during  low  tide,  when  the  beds  are 
well  exposed.    Because  the  shells  are  attached  to  big  boulders 
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and  rocks,  they  are  shucked  right  at  the  spot.  An  implement 
used  for  gathering  is  called  tete  (text  fig.  1,  a).  This  is  a 
curved  and  chisellike  pointed  iron  fitted  with  either  a  round 
wooden  or  a  bamboo  handle  about  40  centimeters  long.  The  si-si 
is  tipped  with  the  tete  until  the  upper  valve  is  removed,  leaving 
the  meat  and  lower  valve  on  the  rock.  The  meat  is  then  ex- 
tracted with  an  awl  (text  fig.  1,  b)  or  any  pointed  wire,  iron, 
or  bamboo,  and  placed  in  a  can  or  earthen  jar. 

Due  to  the  small  size  of  the  oyster,  one  can  gather  only  one 
ganta  2  at  most  during  one  low  tide.  Consequently  few  oysters 
are  sold  fresh  on  the  markets.  It  takes  several  days  to  fill 
orders  of  one  petroleum  or  gasoline  can  of  salted  si-si  meat. 


PIG.  1.     a,  Tete;  b,  awl. 

It  takes  more  time  when  the  lowest  tides  occur  during  the  night. 
The  intervention  of  middlemen  also  has  a  deterring  effect  on 
the  fishery.  After  deceiving  orders  at  a  certain  price  a  middle- 
man goes  to  the  gatherers  and  buys  at  a  gain  whatever  salted 
si-si  these  have  until  he  has  bought  enough  to  cover  his  orders. 
Sometimes  he  hires  several  gatherers,  feeds  them,  then  buys 
whatever  amount  they  collect  at  a  very  low  price. 

UTILIZATION 

Si-si  are  sold  either  fresh  or  preserved  in  the  local  markets. 
The  fresh  meat  is  usually  eaten  raw,  with  or  without  vinegar. 
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Sometimes  it  is  pickled  with  vinegar  seasoned  with  onion,  salt, 
and  pepper.  Well-seasoned  si-si  is  also  made  into  omelet.  This 
preparation  is  often  served  in  local  restaurants  in  the  form  of 
si-si  sandwiches. 

Great  quantities  of  si-si  are  preserved  into  a  form  of  salted 
product  locally  known  as  guinamos.  After  the  meat  is  re- 
moved from  the  shells,  it  is  washed  well  in  fresh  or  salt  water. 
Then  it  is  placed  in  earthen  jars  or  any  receptacle  and  salted 
in  the  proportion  of  three  parts  si-si  to  one  part  Manila  salt  by 
volume.  After  this  mixture  is  allowed  to  ferment  for  one  week, 
it  is  packed  in  petroleum  or  gasoline  cans  and  sealed.  Some- 
times it  is  placed  in  small  bottles  and  sold  at  10  to  15  centavos 
a  bottle.  Salted  si-si  from  the  neighboring  islands  are  brought 
to  the  interisland  vessels  that  make  regular  calls  at  Catba- 
logan  port. 

The  Lorenzana  bagoong  factory  buys  salted  si-si  in  great 
quantities  and  sends  them  to  its  central  plant  in  Manila,  where 
they  are  packed  in  1-pound  salmon  cans  and  sealed.  The  process 
used  is  apparently  not  satisfactory,  as  the  canned  product  often 
swells  due  to  gas  formation  resulting  from  fermentation  of  the 
contents,  and  thus  becomes  unfit  for  food. 

The  usual  proportion  of  three  parts  si-si  meat  to  one  part 
Manila  salt  is  apparently  not  satisfactory,  especially  when  the 
receptacle  is  not  properly  sealed.  Molds  grow  on  the  top  layer 
after  the  second  week,  and  the  contents  give  off  a  foul  odor 
after  seven  weeks. 

An  experiment  was  undertaken  at  the  Fish  Preservation  Sta- 
tion of  the  Bureau  of  Science  at  Catbalogan,  Samar,  to  deter- 
mine the  best  proportion  of  si-si  meat  to  salt  in  the  making  of 
guinamos.    The  following  procedure  was  used : 

About  6  liters  of  si-si  meat  was  washed  in  fresh  water  three 
times,  after  which  the  lot  was  divided  into  six  parts,  num- 
bered 1  to  6.    Each  part  was  salted  as  follows : 

1 — One  part  si-si  meat  to  one  part  Manila  salt. 

2 — Two  parts  si-si  meat  to  one  part  Manila  salt. 

3 — Three  parts  si-si  meat  to  one  and  one-half  parts  Manila  salt, 

4 — Three  parts  si-si  meat  to  one  part  Manila  salt. 

5 — Four  parts  si-si  meat  to  one  part  Manila  salt. 

6 — Five  parts  si-si  meat  to  one  part  Manila  salt. 

Each  part  was  placed  in  a  separate  glass  jar,  properly  covered, 
and  labeled  as  bottles  1,  2,  3,  4,  5,  and  6,  respectively.  Table  1 
shows  the  result  of  the  experiment. 
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Remarks. 

Mold  on  top  layer  after  3  months. 

Mold  on  top  layer  after  2  weeks.  Sauce  red- 
dish after  6  weeks.  Si-si  thrown  away 
after  8  weeks. 

Mold  on  top  layer  after  1  week.  Sauce  brick 
red  after  2  weeks,  dull  red  after  3  weeks. 
Si-si  thrown  away  after  4  weeks. 

Mold  on  top  layer  after  1  week.  Sauce  dull 
brick  red  after  2  weeks.  Si-si  thrown 
away  after  3  weeks. 
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As  can  be  seen  from  Table  1,  the  contents  of  bottles  1,  2,  and 
3  kept  well  up  to  the  5th  month.  The  contents  of  bottle  1,  how- 
ever, were  altogether  too  salty  to  the  taste;  the  contents  of 
bottle  2  were  apparently  sufficiently  salted  to  prevent  the  growth 
of  molds ;  while  the  contents  of  bottle  3,  although  of  good  flavor, 
developed  a  large  amount  of  mold  at  the  upper  layer.  The 
contents  of  bottle  4  developed  molds  after  the  first  week,  turned 
reddish  at  the  6th  week,  and  emitted  a  foul  odor  after  the  7th 
week.  The  contents  of  bottle  5  developed  mold  from  the  very 
first  week  and  was  thrown  away  after  four  weeks  due  to  the 
foul  odor;  the  contents  of  bottle  6  were  thrown  away  after  the 
third  week  for  the  same  reason. 

STATUS  OP  THE  FISHERY 

The  municipalities  where  si-si  beds  are  located  have  no  reg- 
ulations and  exercise  no  control  over  the  si-si  fishery,  probably 
because  of  the  presence  of  other  more  important  fisheries  yield- 
ing larger  revenues.  Everyone,  therefore,  can  gather  si-si  with- 
out securing  a  license  or  permit.  Taking  advantages  of  the  sit- 
uation, owners  of  salting  factories,  who  are  almost  all  Chinese, 
control  the  industry.  The  fishermen,  with  very  few  exceptions, 
are  contracted  to  deliver  the  cleaned  meat  to  these  salters  who 
advance  money  to  be  paid  in  si-si  meat  at  a  price  agreed  upon 
when  the  money  was  obtained.  These  salters  always  have  the 
upper  hand  in  the  transaction,  as  the  native  fishermen  have  to 
dispose  of  their  product  in  large  quantities  at  prices  dictated 
by  Salter. 

Quite  recently,  however,  as  the  demand  for  and  the  exporta- 
tion of  bagoong  and  other  preserved  fish  products  increased, 
Catbalogan  and  Zumarraga  passed  ordinances  imposing  a  fee 
of  2  centavos  for  every  can  or  box  of  either  salted  or  dried  fish 
exported.  Native  fishermen  and  gatherers  have  also  begun  to 
sell  their  raw  products  direct  to  the  firms  through  agents  sent 
by  the  latter  to  the  fishing  centers.  Hence  their  products  now 
command  better  prices. 

No  adequate  data  could  be  obtained  on  the  exact  value  of  the 
industry.  However,  it  has  been  estimated  by  both  municipal 
and  provincial  officials  that  not  less  than  700,000  kilos  of  si-si 
meat,  worth  75,000  pesos,  is  gathered  annually.  With  the  ap- 
parently increasing  demand  from  year  to  year,  it  may  be  expected 
that  the  value  of  the  fishery  may  have  also  increased.  At  present 
a  5-gallon  can  of  salted  si-si  is  sold  at  a  price  ranging  from  2.50 
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to  4.50  pesos,  the  price  being  highest  from  January  to  March, 
when  the  supply  is  low. 

CONCLUSIONS  AND  RECOMMENDATIONS 

1.  The  most  important  si-si  beds  are  found  at  Catbalogan 
and  Zumarraga  and  the  small  islands  belonging  to  these  muni- 
cipalities. 

2.  There  are  three  species  of  si-si  known;  namely,  Ostrea 
cucvllata  Born,  Ostrea  malabonensis  Faustino,  and  Ostrea  pal- 
mipes  Sowerby.  The  first  is  the  most  abundant,  and,  together 
with  0.  malabonensis  Faustino,  grows  in  mats  over  big  rocks 
and  plain  rocky  bottoms  which  are  completely  exposed  during 
low  tide  and  far  from  fresh-water  streams.  Ostrea  palmipes 
grow  on  smaller  rocks  or  stones  in  sheltered  places  and  near 
the  mouths  of  fresh-water  streams. 

3.  Unlike  other  places  where  oysters  are  found,  the  si-si  in 
western  Samar  are  not  cultivated  in  farms,  and  apparently  no 
effort  is  being  made  to  augment  the  natural  supply. 

4.  In  view  of  the  apparently  increasing  demand  for  si-si,  and 
the  lack  of  a  scientific  method  of  their  cultivation,  it  is  feared 
that  the  natural  supply  is  seriously  threatened.  Over-fishing  is 
noted  everywhere,  especially  at  War  ay  Bancoa  reefs,  Darajuay 
Island,  and  Bioso,  where  excellent  natural  beds  of  this  oyster 
are  located.  The  specimens  brought  to  the  Bureau  of  Science 
are  10  to  15  millimeters  long;  these  are  usually  harvested  while 
they  are  still  immature.  Ostrea  cucullata  reaches  a  size  of  40 
to  60  millimeters. 

5.  Recent  investigations  made  by  the  Fish  and  Game  Adminis- 
tration of  the  Bureau  of  Science  reveal  that  O.  malabonensis 
Faustino  and  0.  palmipes  can  be  cultured  artificially  to  grow 
larger  at  a  rapid  rate,  by  the  use  of  wires  and  empty  oyster 
shells.  Roughley  (1922)  also  claims  that  0.  cucvllata  Born  is 
being  cultured  with  the  use  of  stones,  wood,  or  wire  trays 
at  George's  River,  New  South  Wales.  These  known  methods 
should  be  studied  and  adapted  to  the  conditions  of  the  local  beds. 
Once  the  best  method  of  culture  is  known  and  applied,  the  supply 
is  not  only  stabilized  but  a  better  quality  of  bigger  and  fatter 
shellfish  is  insured.  The  product  can  be  brought  fresh  to  distant 
markets,  as  experiments  show  that  Ostrea  cucvllata  can  live  two 
weeks  out  of  water  (Roughley,  1922) ;  0.  malabonensis  Faustino, 
five  days ;  and  0.  palmipes  Sowerby,  about  three  days  (Talavera 
and  Faustino,  1933). 
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6.  Cleanliness  in  the  preparation  of  salted  si-si  and  during 
the  process  of  fermentation  is  not  observed.  Receptacles  used 
are  not  properly  cleaned  and  salted  si-si  are  not  properly  sealed 
and  thus  are  easily  accessible  to  flies  and  other  insects. 

7.  The  proportion  of  si-si  meat  to  Manila  salt  must  not  be 
less  than  2:1  if  the  product  is  to  be  kept  for  a  period  longer 
than  15  days. 
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ILLUSTRATIONS 

Plate  1 

Fig.  1.  Dorsal  and  ventral  view  of  the  upper  valve  of  Ostrea  cucullata  Born. 
2.  A  group  of  Ostrea  cucullata  Born,  taken  from  a  rock. 

TEXT  FIGURE 

Fig.  1.  a,  Tete;  b,  awl. 
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AN  UNUSUAL  BUD  DUE  TO  HETEROMORPHOSIS  IN 
ECHINASTER  LUZONICUS  (GRAY)1 

By  Jose  S.  Domantay 

Of  the  Fish  and  Game  Administration,  Bureau  of  Science,  Manila 

ONE  PLATE 

Budding  is  occasionally  reported  among  the  higher  groups 
of  animals,  such  as  the  flatworms,  the  annelids,  and  even  the 
lower  chordates.  Among  other  animals  budding  is  almost  un- 
known. Regeneration  is,  however,  very  common  among  all 
animals.  It  usually  takes  place  after  fission  or  after  autotomy. 
Autotomy  is  common  among  the  higher  animals,  as  some 
echinoderms,  annelids,  and  arthropods,  although  it  is  apparently 
unknown  among  the  highest  group  of  animals.  Regeneration 
following  fission  or  autotomy  among  lower  animals  is  very  re- 
markable in  restoring  entirely  the  lost  part  of  the  organism. 
Among  the  vertebrates,  however,  where  autotomy  is  apparently 
unknown,  regeneration  is  confined  to  the  healing  of  the  cut  part 
or  wound. 

Among  the  Echinodermata  autotomy  is  known  in  ophiuroids, 
holothurians,  and  crinoids.  In  the  ophiuroids  and  crinoids  it 
is  manifested  in  the  breaking  or  snapping  off  of  arms  when  the 
animal  is  caught,  in  order  to  escape  from  an  enemy.  Among 
holothurians  preyed  upon  or  disturbed  by  an  enemy,  however, 
it  is  manifested  in  the  throwing  off  of  the  internal  organs.  All 
the  lost  parts  of  the  body  are  restored  after  some  time  by  recon- 
stitution.  Among  the  asteroids  and  echinoids  autotomy  is  ap- 
parently not  known,  although  regeneration  or  reconstitution  is 
the  prevailing  phenomenon.  It  has  been  reported  that  when  a 
single  starfish  is  cut  into  many  small  pieces  and  thrown  back  into 
the  sea,  each  piece  regenerates  into  a  complete  animal.  This 
is  a  case  of  reconstitution  in  the  stricter  sense  of  the  word. 

This  report  is  corroborated  by  my  findings  in  Puerto  Ga- 
lera  Marine  Biological  Station  in  Echinaster  luzonicns  (Gray), 
the  single  arm  or  portion  of  an  arm  of  which  often  regenerates 
into  a  complete  animal. 

1Read  before  the  Fourth  Philippine  Science  Convention,  Manila,  Feb- 
ruary 24,  1937. 
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The  bud  is  found  on  the  abactinal  side  of  the  body  (Plate  1, 
fig.  3).  In  my  specimen  the  bud  occurred  between  the  base 
of  one  arm  of  the  trivium  and  the  centrodorsal  disc.  It  has 
four  rays,  while  the  mother  starfish  has  six.  This  abnormal 
budding  may  be  explained  physiologically  as  reconstitution,  or 
heteromorphosis.  According  to  findings  in  Euplanaria  (Planar 
ria)  by  Child,  Sivickis,  and  others,  the  capability  for  regenera- 
tion along  the  main  axis  of  the  body  corresponds  to  the  axial 
metabolic  gradients  in  the  body  of  the  individual.  It  is,  there- 
fore, presumed  that  in  the  body  of  any  organism  the  metabolic 
rate  is  higher  in  the  head  region  where  the  nerve  center  or 
brain  is  located.  In  a  radiate  organism,  like  the  starfish,  where 
there  is  no  cephalization,  there  is  no  corresponding  centraliza- 
tion of  sense  organs,  hence  the  metabolic  rate  is  almost  the 
same  all  over  except  possibly  along  the  nerve  pentagon  (nerve 
ring)  of  the  epidermal  and  the  deep  nervous  system,  which 
are  found  within  the  body  and  along  the  radii  of  the  arms. 
This  accounts  for  the  complete  regeneration  of  any  injured 
part  in  the  neighborhood  of  the  nerve  ring  and  the  radial 
nerves.  In  this  same  species,  when  a  single  arm  is  cut  off 
from  the  body,  the  cut  end,  which  is  the  proximal  end,  usually 
regenerates  into  a  complete  animal,  forming  a  comet-shaped 
individual  (Plate  1,  figs.  4  to  6).  Also,  the  ray  from  where 
the  cut  arm  has  been  removed  regenerates  into  a  fully  devel- 
oped arm.  A  Linckia  multifora  with  one  intact  arm  producing 
a  comet-shaped  ray  by  budding  has  been  reported  by  Richard 
Hertwig  in  1924,  which  indicates  the  absence  of  a  distinct 
highly  metabolic  region  in  the  starfish.  The  entire  disc  or 
body,  together  with  the  radii  of  the  starfish,  may  correspond 
to  the  cephalic  region  of  those  axial  animals  with  distinct  head, 
hence  there  is  slight  differentiation  in  this  region,  so  that  when 
the  animal  is  injured  at  any  point  along  these  regions  the  ten- 
dency of  the  injured  part  is  to  regenerate  into  a  complete  mi- 
niature individual,  forming  a  bud.  The  question  may  be  asked, 
why  in  Echinaster  luzonicus  is  there  not  a  single  case  of  an 
entire  individual  with  a  cut  arm  regenerating  into  a  complete 
or  comet-shaped  ray  as  has  been  reported  of  Linckia  multifora? 
This  phenomenon  may  be  a  species  specific  in  nature.  In  E. 
luzonicus  the  comet  form  is  always  produced  at  the  proximal  part 
of  the  ray  and  not  at  the  distal  end,  as  in  Linckia  multifora. 

From  the  embryological  and  physiological  point  of  view  this 
unusual  budding  may  be  explained  by  the  conjoining  of  auto- 
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site  and  parasite  twins,  the  mother  starfish  being  the  autosite 
and  the  bud  the  parasite.  The  lateral  budding  theory  of  the 
origin  of  conjoined  twins  may  also  explain  this  unusual  bud. 
The  bud  may  be  compared  to  a  condition  found  in  certain  plants 
with  a  terminal  growing  point.  When  the  normal  rate  of 
growth  at  the  growing  point  is  not  disturbed,  the  secondary 
buds  are  inhibited;  but  when  the  primary  bud  is  injured,  the 
secondary  buds  arise  and  grow,  although  they  are  often  par- 
tially inhibited  by  the  presence  of  the  primary  bud,  and  are 
therefore  very  much  smaller  than  the  latter. 
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ILLUSTRATION 

Plate  1 

Fig.  1.  Echinaster  purpureas  Savigny,  aboral  view,  with  all  the  arms  show- 
ing  a  sign  of  regeneration;  X  0.5. 

2.  Oral  view  of  the  individual  illustrated  in  fig.  1 ;  x  0.5. 

3.  Echinaster  luzonieus   (Gray),  aboral  view  of  an  individual  with  a 

bud  connected  abactinally;  X  1. 

4.  Echinaster  luzonieus  (Gray),  aboral  view  of  one  arm  regenerating 

into   a   complete   comet-shaped  individual;    X    1. 

5.  Oral  view  of  the  individual  illustrated  in  fig.  4;    x    1. 

6.  Echinaster  hizonicm  (Gray),  aboral  view  of  another  comet-shaped 

individual.     In  both  cases  the  regenerating  disc  and  rays  come 
from  the  proximal  end  of  the  arm;    X    1. 
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DIATOMS  FROM  THE  PHILIPPINES,  I 

DIATOMS  FROM  DRINKING  WATER,  BALARA,  RIZAL  PROVINCE 

By  B.  W.  Skvortzow 

Of  Harbin,  Manchoukuo 

TWO  PLATES 

In  1936  Dr.  Eduardo  Quisumbing,  curator  of  the  Philippine 
National  Herbarium,  Manila,  kindly  sent  me  some  diatom  ma- 
terial collected  by  him  in  the  Philippine  Islands.  The  results 
of  the  identification  of  these  diatoms  will  be  published  in  a  series 
of  articles.  The  present  note  is  the  first  of  this  series,  and  is 
based  on  a  sample  collected  January  29,  1936,  from  filter  No. 
8  in  Balara,  Rizal  Province.  The  brownish  mucilaginous 
mass  contained  a  great  number  of  living  diatoms  of  42  different 
epiphytic  forms,  Rhopalodia  gibberula  var.  Heurckii  and  Rho- 
palodia  Quisumbingiana  sp.  nov.  predominating.  Almost  all 
were  fresh-water  species,  except  Rhopalodia  gibberida  var.  van 
Heurckii  and  Nitzschia  Clausii,  typical  brackish-water  species  of 
which  the  former  was  abundant.  Rhopalodia  Quisumbingiana 
sp.  nov.  is  probably  also  a  brackish-water  species.  Almost  all 
Balara  diatoms  were  of  a  cosmopolitan  nature,  except  several 
tropical  species,  as  Cymbella  bengalensis  Grun.,  Cymbella  tur- 
gidula  Grun.,  Surirella  bengalensis  Grun.,  and  Cocconeis  pla- 
centula  var.  euglypta.  The  new  species  and  varieties  described 
here  as  new  are  Achnanthes  philippinica  sp.  nov.,  Navicula 
Hustedtii  Krasske  fo.  philippina  fo.  nov.,  Navicula  philippina 
sp.  nov.,  Rhopalodia  gibba  (Ehr.)  0.  Miill.  var.  philippinica  var. 
nov.,  Rhopalodia  Quisumbingiana  sp.  nov.,  Nitzschia  philippina 
sp.  nov.,  Nitzschia  philippina  sp.  nov.,  Nitzschia  flexa  Schumann 
var.  philippina  var.  nov.  All  the  species  and  forms  I  have  found 
are  figured,  and  of  new  forms  the  Latin  diagnoses  are  given. 
The  diagrams  were  made  by  me  with  E.  Leitz  Apochromat  2 
mm  and  Compens  Ocular  No.  4. 

MELOSIRA  VARIANS  C.  A.  Agardh.    Plate  1,  fig.  34. 

Melosira  varians  C.  A.  Agardh,  Fr.  Hustedt,  Bacillar.  (1930)  85,  86, 
fig.  41. 

Valve  cylindrical,  with  smooth  membrane.  Height  of  valve 
0.0255  mm;  breadth,  0.017.  Infrequent.  Reported  from  fresh 
water. 
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CYMBELLA  STELLIGERA  Cleve  and  Grun.     Plate  1.  fi*.  36. 

Cymbella  stelligera  Cleve  and  Grun.,  Fr.  Hustedt,  Bacillar.   (1930) 
100,  fig.  65. 

Valve  circular,  with  radiating  marginal  striae  15  in  0.01  mm. 
Central  area  with  striae  forming  a  star.  Diameter  of  the  valve 
0.011  mm.  Common.  A  fresh-water  species  reported  from  lit- 
toral zones  of  lakes. 

FRAGILARIA  CROTONENSIS  Kitton.       Plate   1,  fig.   9. 

Fragilaria  crotonensis  Kitton,  Fr.  Hustedt,  Bacillar.  (1930)  137,  138, 
fig.  125. 

Valve  linear-lanceolate,  constricted  from  both  sides  in  the  mid- 
dle part  and  gradually  tapering  to  capitate  ends.  Length,  0.085 
mm;  breadth,  0.002.  Striae  15  to  18  in  0.01  mm.  Infrequent. 
Reported  from  fresh-water  lakes. 

SYNEDRA  ULNA  (Nitzsch)   Ehr.    Plate  1,  flg*».  »  and  7;  Plate  2,  tkg.  4. 

Synedra  ulna  (Nitzsch)  Ehr.,  Fr.  Hustedt,  Bacillar.  (1930)  151,  152, 
figs.  158,  159. 

Valve  linear,  with  subrostrate  ends,  or  lanceolate,  gradually 
tapering  toward  the  acute  ends.  Length,  0.088  to  0.144  mm; 
breadth,  0.0055  to  0.0068.  Striae  8  to  10  in  0.01  mm.  Common. 
A  fresh-water  species. 

SYNEDRA  ULNA  (Nitzsch)  Ehr.  Tar  AEQUALIS  (Kiitz.)  Hustedt.     Plate  2,  fig.  1. 

Synedra  ulna  (Nitzsch)  Ehr.  var.  aequalis  (Kutz.)  Fr.  Hustedt, 
Bacillar.  (1930)  152,  fig.  164. 

Valve  very  long,  linear  with  broad  rounded  ends.  Striae  not 
interrupted  in  the  center  by  a  vacant  space.  Length,  357  mm; 
breadth,  0.0068.  Striae  9  in  0.01  mm.  Common.  A  fresh-water 
diatom. 

8YNEDRA  ACUS  Kiitz.    Tar.  RADIANS   (Kilts.)  Hustedt.     Plate  2,  fl*.  2. 

Synedra  acus  Kiitz.  var.  radians  (Kiitz.)  Fr.  Hustedt,  Bacillar. 
(1930)   155,  fig.  171. 

Frustule  very  long,  linear,  almost  imperceptibly  attenuated 
towards  the  ends.  Ends  rounded.  Central  quadrangular  space 
distinct.  Length,  0.187  mm;  breadth,  0.0025  at  the  middle, 
0.0017  at  the  ends.  Striae  fine,  about  15  in  0.01  mm.  Common. 
Reported  from  littoral  zones  of  fresh-water  lakes. 

COCCONEIS  PLACBNTULA  Ehr.  rar.  EUGLYPTA  (Ehr.)  Clere.    Plate  1,  figs.  35.  37,  43. 

Cocconeis  placentula  Ehr.  var.  euglypta  (Ehr.)  Cleve,  Fr.  Hustedt, 
Bacillar.  (1930)  190,  fig.  261;  Van  Heurck,  Synopsis  (1S80)  pi.  30, 
figs.  33,  34. 
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Valve  broad-elliptic,  with  rounded  ends.  Length,  0.0085  to 
0.025  mm;  breadth,  0.0051  to  0.013.  Upper  valve  crossed  by 
3  to  5  longitudinal,  blank  bands.  Striae  20  to  24  in  0.01  mm. 
Common.  Var.  euglypta  is  widely  distributed  in  tropical  re- 
gions.   A  fresh-water  diatom. 

ACHNANTHES  MINUTISSIMA  Kfite.    Plate  lt  &g.  5. 

Achnanthe8  minutissima  Kiitz.,  Fr.  Hustedt,   Bacillar.    (1930)    198, 
fig.  274. 

Valve  linear-elliptic,  with  attenuate-rounded  ends.  Upper 
valve  with  linear  filiform  axial  and  central  areas.  Lower  valve 
with  very  small  suborbicular  central  area.  Length,  0.12  mm; 
breadth,  0.0023.  Striae  very  fine,  indistinct.  Common.  A 
fresh-water  diatom. 

ACHNANTHES    MINUTISSIMA    Kiitz.    var.    CRYPTOCEPHALA    Grun.     Plate    1,    figs.    11 
and  12. 

Achnanthe8  minutissima  Kiitz.  var.  cryptocephala  Grun.,  Fr.  Husteot, 
Bacillar.  (1930)  198,  fig.  275. 

Differs  from  the  type  in  its  broader  middle  part  and  attenuate 
subcapitate  ends.  Length,  0.012  mm;  breadth,  0.002  to  0.0022. 
Striae  indistinct.     Common. 

ACHNANTHES  LANCEOLATA  Breb.  var.  ROSTRATA  Hust.     Plate  1,  Sg.  24. 

Achnanthes   lanceolata   Breb.   var.   rostrata   Fr.    Hustedt,   Bacillar. 
(1930)   208,  %.  3066. 

Valve  elliptic,  with  rostrate  rounded  ends.  Upper  valve  with 
linear  central  and  axial  areas  with  a  horse-shoe-shaped  area 
on  one  side  in  the  middle  of  valve.  Lower  valve  with  slightly 
dilated  central  area  and  subradiate  strise.  Length,  0.0136  mm ; 
breadth,  0.0051.  Strise  12  in  0.01  mm.  Infrequent.  A  fresh- 
water diatom. 

ACHNANTHES  HAUCKIANA  Grun.  var.  NIPPONICA  Skv.?     Plate  1,  figr.  23. 

Achnanthes   Hauckiana   Grun.   var.   nipponica    Skvortzow,    Diatoms 
from  Biwa  Lake,  Honshu  Island,  Nippon  (1936)  pi.  6,  fig.  12. 

Valve  broad-elliptic,  with  slightly  attenuate,  broad-rounded 
ends.  Upper  and  lower  valves  with  narrow  linear  central  and 
axial  areas.  Length,  0.012  mm ;  breadth,  0.0034.  Strise  radiate, 
14  in  0.01  mm.    Infrequent.    Reported  from  Biwa  Lake,  Nippon. 

ACHNANTHES  PHILIPPINICA  sp.  hoy.    Plate  h  fiff.  28. 

Valvis  ellipticis-attenuatis,  cum  polis  rotundatis.  Valva  su- 
perior area  axilares  et  centralis  angusta  linearis.  Valva  in- 
ferior raphe  directa.  Area  axialli  angustissima ;  area  centrali 
transversaliter  angustissima  dilatata.    Longis  valvis  0.01  mm; 
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latis  valvis  0.0025.  Striae  circiter  30  in  0.01  mm.  Habit,  in 
aquis  dulcis  prope  Balara,  Rizal  Province,  Philippine  Insul. 
Legit  Dr.  Quisumbing. 

Valve  elongate-elliptic,  slightly  attenuate,  broad-rounded. 
Length,  0.01  mm;  breadth,  0.0025.  Upper  valve  with  filiform 
central  and  axial  areas.  Lower  valve  with  narrow  linear  axial 
area.  Central  area  a  short  transverse  fascia.  Striae  very  fine, 
parallel,  about  30  in  0.01  mm.  Infrequent.  A  species  with  the 
outline  of  Achnanthes  linearis  W.  Smith. 

DIPLONEIS  OVALIS  (Hilse)  Cleve  forma.     Plate  1,  fig.  46. 

Diploneis  ovalis    (Hilse)    Cleve,   Fr.  Hustedt,   Bacillar.    (1930)    249, 
fig.  390. 

Valve  elliptic,  with  broad  ends.  Central  nodule  quadrate. 
Median  line  straight.  Furrows  narrow,  closely  following  the 
central  node.  Structure-transverse  rows  of  radiate  distinct 
alveoli,  12  in  0.01  mm.  Length,  0.029  mm;  breadth,  0.014. 
Rare.  The  type  has  a  broader  central  nodule.  A  fresh-water 
species. 

DIPLONEIS  PUELLA   (Schumann)  Cleve.     Plate  1,  fisr.  22. 

Diploneis  puella   (Schumann)    Cleve,  Fr.  Hustedt,  Bacillar.    (1930) 
250,  fig.  394. 

Valve  broad-elliptic  with  short,  broad-rounded  ends.  Length, 
0.0187  mm;  breadth,  0.012.  Central  nodule  quadrate,  small; 
furrows  very  narrow,  closely  following  the  central  nodule. 
Strise  radiate,  15  in  0.01  mm,  with  indistinct  alveoli.  Infre- 
quent.   Reported  from  fresh  and  brackish  water. 

STAURONEIS  ANCEPS  Ehr.     Plate  2,  fi*.  6. 

Stauroneis  anceps  Ehr.,  Fr.  Hustedt,  Bacillar.   (1930)   256,  fig.  405. 

Valve  elliptic,  gradually  tapering  from  the  middle  to  the  sub- 
rostrate,  acute  ends.  Length,  0.037  mm;  breadth,  0.009. 
Striae  slightly  radiate,  more  distinct  in  the  middle  part,  in  the 
middle  about  20,  at  the  ends,  about  25,  in  0.01  mm.  Rare.  A 
fresh-water  diatom. 

Genus  NAVICULA  Bory 

NAVICULA  MESOLEIJE  CLEVE 
NAVICULA  HUSTEDTII  Krasske  fo.  PHILIPPINA  fo.  noy.    Plate  1,  fi*.  44. 

Differt  a  typo  striis  robustris.  Longis  valvis  0.0153  mm; 
latis  0.0051.  Striae  20  in  0.01  mm.  Habit,  in  aquis  dulcis  prope 
Balara,  Rizal  Province,  Philippine  Insul.  Legit  Dr.  E.  Quisum- 
bing. 
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Valve  elliptic-lanceolate,  with  attenuate  capitate  ends.  Length, 
0.0153  mm;  breadth,  0.0051.  Axial  area  narrow  linear;  central 
broad  and  suborbicular.  Striae  slightly  radiate,  20  in  0.01  mm. 
Infrequent.  Differs  from  the  type  in  more  robust  striae.  The 
type  is  known  from  Europe  in  marshy  waters. 

Naviculje  entolele  Cleve 

NAVICULA  CONTENTA  Grim.  fo.  BICEPS  Arnott.    Plate  1,  fig.  40. 

Navicula  contenta  Grun.  fo.   biceps  Arnott,  Fr.  Hustedt,  Bacillar. 
(1930)   277,  fig.  458c. 

Valve  linear,  constricted  from  both  sides.  Ends  broad  and 
subcapitate.  Length,  0.01  mm;  bread,  0.0034.  Striae  very  fine 
and  indistinct.  Infrequent.  Reported  from  mountain  districts 
on  moist  stones  and  in  mosses. 

NAVICULiE   MINUSCULES   CLEVE 
NAVICULA  MINUSCULA  Grun.    Plate  1,  fig.  41. 

Navicula  minuscula  Grun.,  Fr.  Hustedt,  Bacillar.  (1930)  288,  fig.  483. 

Valve  elliptic-lanceolate,  with  attenuate  and  subrostrate  ends. 
Length,  0.011  mm;  breadth,  0.0042.  Striae  radiate,  18  in  0.01 
mm.  Differs  from  the  type  in  the  more  robust  striae.  Rare. 
Reported  from  fresh  water  and  moist  soil. 

Naviculje  lineolat^  Cleve 

NAVICULA  CHYPTOCEPHALA  Kiitz.    Plate  2,  6g.  3. 

Navicula  cryptocephala   Kiitz.,   Fr.   Hustedt,   Bacillar.    (1930)    295, 
fig.  496. 

Valve  lanceolate,  with  attenuate,  slightly  subcapitate  ends. 
Length,  0.024  mm;  breadth,  0.0042.  Striae  radiate,  18  to  20  in 
0.01  mm.  Infrequent.  Reported  from  fresh  and  brackish 
water. 

NAVICULA  PHILIPPINA  sp.  nov.     Plate  1,  figs.  25  and  45. 

Valvis  lanceolatis  cum  polis  subacutis.  Area  axilaris  anguste 
lineatis;  centralis  modice  dilatate.  Raphe  directa.  Striis  ra- 
diantes,  10  ad  14  in  0.01  mm,  non  convergentibus.  Longis  valvis 
0.0204  ad  0.0255  mm;  latis  0.005.  Habit,  in  aquis  dulcis  prope 
Balara,  Rizal  Province,  Philippine  Insul.  Legit  Dr.  E.  Qui- 
sumbing. 

Valve  lanceolate,  gradually  tapering  from  the  middle  to  the 
acute  ends.  Length,  0.0204  to  0.0255  mm;  breadth,  0.005. 
Axial  area  narrow,  linear ;  central  subordicular.  Raphe  straight. 
Striae  radiate,  10  to  11  in  0.01  mm.  Infrequent.  Akin  to  Na- 
vicula simplex  Krasske. 
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NAVICULA  MENISCULUS  Schumann.     Plate  2,  fig.  8. 

Navicula  meniscuhis  Schumann,  Fr.  Hustedt,  Bacillar.  (1930)  301, 
fig.  517. 

Valve  elliptic-lanceolate  with  attenuate  acute  ends.  Length, 
0.0153  mm;  breadth,  0.005.  Axial  area  narrow,  central  subor- 
bicular.  Striae  radiate,  divergent  in  the  middle  and  slightly 
convergent  at  the  ends,  12  to  14  in  0.01  mm  and  not  lineolate. 
Rare.    Reported  from  fresh  and  brackish  water. 

FINNULARIA  MESOLEPTA   (Ehr.)   W.  Smith.     Plate  1,  &g.  14. 

Pinnularia  mesolepta  (Ehr.)  W.  Smith,  Fr.  Hustedt,  Bacillar.  (1930) 
319,  fig.  575a. 

Valve  linear,  triundulate  with  capitate  ends.  Length,  0.0629 
mm;  breadth,  0.01.  Striae  radiate,  divergent  in  the  middle  and 
convergent  at  the  ends,  9  in  0.01  mm.  Central  area  a  broad 
fascia.    Rare.    Reported  from  fresh  water. 

CYMBELLA  BENGALEN3IS  Grim.     Plate  2,  fi*.  9. 

Cymbella  bengalensis  Grun.,  A.  Schmidt,  Atlas  Diatom.  (1875-1931) 
pi.  9,  figs.  12,  13;  pi.  71,  fig.  29;  pi.  375,  fig.  3. 

Cymbella  aspera  Ehr.  var.  bengalensis  Grun.,  Cleve,  Synopsis  of  the 
Naviculoid  Diatoms  (1894)  1,  176. 

Valve  boat-shaped,  with  strongly  arcuate  dorsal  margin  and 
centrally  gibbous  ventral  margin.  Ends  obtuse,  rounded. 
Length,  0.093  to  0.105  mm;  breadth,  0.00255  to  0.027.  Striae 
ventral  10  to  11,  dorsal  8  in  0.01  mm.  Puncta  14  to  16  in  0.01 
mm.  Median  line  slightly  arcuate.  Axial  area  linear,  scarcely 
dilated  around  the  central  nodule.  Infrequent.  Reported  from 
Bengal  and  Sacotra. 

CYMBELLA  TURGIDULA  Grun.     Plate  2,  fig.  11. 

Cymbella  turgidula  Grun.,  Fr.  Hustedt,  Bacillar.  (1930)  362,  fig.  670; 
A.  Schmidt,  Atlas  Diatom.   (1931)  pi.  376,  figs.  8-13. 

Valve  asymmetrical,  boat-shaped,  arcuate  at  dorsal  and  slightly 
convex  at  ventral  margins.  Ends  subrostrate.  Length,  0.0391 
mm;  breadth,  0.011.  Striae  ventral  7,  dorsal  8  in  0.01  mm. 
At  the  ventral  side  of  the  central  nodule  are  two  small  puncta, 
ending  the  median  strise.  Infrequent.  Common  in  tropical 
districts. 

CYMBELLA  VENTRICOSA  Kiitz.     Plate  1,  figs.  21,  38,  39,  and  42. 

Cymbella  ventricosa  Kiitz.,  Fr.  Hustedt,  Bacillar.  (1930)  359,  fig.  661. 

Valve  boat-shaped,  asymmetrical  with  acute  dorsal  and  mod- 
erately convex  ventral  margins.  Median  line  about  straight. 
Axial  and  central  area  very  narrow.     Strise  radiate,  ventral  and 
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dorsal  12  in  0.01  mm.    Length,  0.012  to  0.015  mm;  breadth, 
0.034  to  0.042.    Very  common.     A  fresh-water  species. 

GOMPHONEMA  LANCEOLATUM  Ehr.     Plate  1,  fi*.  31;  Plate  2,  fig.  12. 

Gomphonema  lanceolatum  Ehr.   Fr.   Hustedt,   Bacillar.    (1930)    376, 
fig.  700. 

Valve  lanceolate,  clavate,  with  the  apex  broader  than  the  basis. 
Length,  0.0238  to  0.0425  mm;  breadth,  0.0062  to  0.0085.  Striae 
radiate,  9  to  11  in  0.01  mm.    Infrequent.    A  fresh-water  diatom. 

EPITHEMIA  SOREX  Kfitz.    Plate  1,  fiff.  15. 

Epithemia  sorex  Kiitz.,  Fr.  Hustedt,  Bacillar.  (1930)  388,  fig.  736. 

Valve  lunate,  with  arcuate  dorsal  and  constricted  ventral 
margins.  Ends  attenuate  and  capitate.  Length,  0.0476  mm; 
breadth,  0.0119.  Costae  5,  striae  12  in  0.01  mm.  Rare.  Re- 
ported from  fresh  water. 

EPITHEMIA  ZEBRA  (Ehr.)  Kiitz.     Plate  1,  fig.  13;  Plate  2,  figs.  10  and  16. 

Epithemia  zebra   (Ehr.)    Kiitz.,  Fr,  Hustedt,  Bacillar.    (1930)    384, 
385,  fig.  729. 

Valve  lunate,  arcuate.  Ventral  part  slightly  constricted  and 
the  ends  moderately  attenuate  and  rounded.  Length,  0.0357 
to  0.056  mm;  breadth,  0.0085  to  0.013.  Costae  2  to  4,  rows  of 
granules  8  to  10  in  0.01  mm.  Infrequent.  Reported  from 
fresh  water. 

RHOPALODIA  GIBBA  (Ehr.)  O.  Mtill.     Plate  1,  fig.  26. 

Rhopalodia  gibba  (Ehr.)  O.  Mull.,  Fr.  Hustedt,  Bacillar.  (1930)  490, 
fig.  740. 

Valve  from  the  front  view  sublanceolate,  slightly  arcuate  and 
reflexed  on  the  dorsal  and  straight  on  the  ventral  margins. 
Length,  0.076  mm;  breadth,  0.019.  Costse  7,  striae  14  in  0.01 
mm.     Common.     A  fresh-water  diatom. 

RHOPALODIA  GIBBA   (Ehr.)   O.  Mail,  var.  VENTRICOSA   (Ehr.)   Gran.     Plate  1,  fig.  17. 

Rhopalodia  gibba  (Ehr.)   O.  Miill.  var.  ventricosa   (Ehr.)   Grtm.,  Fr. 
Hustedt,  Bacillar.  (1930)  391,  fig.  741. 

Valve  from  the  front  view  sublanceolate,  with  arcuate  and 
reflexed  dorsal  margin  and  attenuate  reflexed  ends.  Ventral 
side  straight.  Length,  0.055  mm;  breadth,  0.022.  Costse  8, 
striae  16  in  0.01  mm.     Infrequent.     Common  in  fresh  water. 

RHOPALODIA  GIBBA    (Ehr.)    O.  Miill.   var.   PHILIPPINICA  var.   nor.    Plate   1,  A**.    1« 
and  20;  Plate  2,  fig.  17. 

Differt  a  typo  valvis  dorsale  triundulatis.  Longis  valvis 
0.098  ad  0.115  mm;  latis  0.022  ad  0.024.     Costse  6  ad  7,  striis 
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12  ad  14  in  0.01  mm.     Habit,  in  aquis  dulcis  prope  Balara,  Rizal 
Province,  Philippine  Insul.     Legit  Dr.  E.  Quisumbing. 

Valve  from  front  view  linear  and  triundulate.  Ventral  side 
straight.  Length,  0.098  to  0.115  mm;  breadth,  0.022  to  0.024. 
End  breadth,  0.013  mm.  Costse  6  to  7,  striae  12  to  14  in  0.01 
mm.  Differs  from  the  type  in  its  triundulate  dorsal  margin. 
Infrequent. 

RHOPALODIA  GIBBERULA  (Ehr.)  O.  Miill.  var.  VAN  HEURCKII  O.  Mill.     Plate  1,  fi*«. 
27,  29,  and  30. 

Rhopalodia  gibberula    (Ehr.)    O.   Miill.   var.  van  Heurckii  O.   MM., 
A.  Schmidt,  Atlas  Diatom.  (1905)  pi.  255,  figs.  13,  15,  21. 

Valve  from  the  front  view  moon-shaped,  arcuate  at  dorsal 
margin,  and  straight  at  ventral.  Ends  reflexed.  Length,  0.01 
to  0.0306  mm;  breadth,  0.018  to  0.0204.  Costse  slightly  radiate, 
2  to  3,  strise  12  in  0.01  mm,  punctate.  Puncta  12  to  13  in  0.01 
mm.     Abundant.     A  brackish-water  diatom. 

RHOPALODIA  QUISUMBINGIANA  sp.  nov.     Plate  1,  figs.  1  to  4;  Plate  2,  figs.  13  and  14. 

Frustulis  elongate-elliptisis,  modice  spiralis,  cum  polis  subacu- 
tis,  rotundatis. 

Valvis  linaribus  modice  lunatis  et  inflexis;  dorso  tumidis  ad 
medium  interruptis;  ventre  directis.  Costse  ad  medium  valvis 
parallelis,  ad  polis  radiantes,  5  ad  7 ;  striis  14  ad  15  in  0.01  mm, 
ad  marginem  ventre  cum  series  punctorum  minoris  ornata.  Lon- 
gis  valvis  0.047  ad  0.127  mm ;  latis  0.018  ad  0.022.  Costse  5  ad 
7;  striis  14  ad  15  in  0.01  mm.  Habit,  in  aquis  dulcis  prope 
Balara,  Rizal  Province,  Philippine  Insul.  Legit  Dr.  E.  Quisum- 
bing. 

Frustule  from  the  front  view  elongate-elliptic,  asymmetrical, 
slightly  and  distinctly  spirally  curved,  with  one  end  slightly 
broader  than  the  other. 

Valve  lunate,  slightly  reflexed  at  the  extremities,  with  long 
curved  ends  and  small  single  dots  on  the  median  marginal  in- 
terruption. Ventral  side  almost  straight,  punctate  along  the 
margin.  Costse  and  strise  parallel  on  the  middle,  radiate  at  both 
ends.  Length,  0.047  to  0.1275  mm;  breadth,  0.018  to  0.025. 
Costse  5  to  7,  strise  14  to  15  in  0.01  mm.  Common.  Differs 
from  Rhopalodia  parallela  (Grun)  O.  Miill.  in  the  more  ovoid 
frustules  and  the  spiral  curve,  and  from  Rhopalodia  gracilis 
O.  Miill.,  a  species  reported  from  western  Africa,  in  the  curved 
valves  and  in  the  presence  of  a  median  marginal  interruption 
with  a  dot.  Named  in  honor  of  Dr.  E.  Quisumbing,  curator, 
Philippine  National  Herbarium,  Manila,  Philippines. 
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NITZSCHIA  GRACILIS  Hantzsch.    Plate  1,  fig.  8;  Plate  2,  fig.  5. 

Nitzschia  gracilis  Hantzsch,  A.  Schmidt,  Atlas  Diatom.  (1924)  pi.  349, 
figs.  35,  37. 

Valve  linear-filiform,  gradually  tapering  from  the  middle  to 
the  apiculate  ends.  Length,  0.0306  to  0.0357  mm;  breadth, 
0.0017  to  0.002.  Costae  12  to  15  in  0.01  mm.  Striae  very  fine, 
indistinct.     Common.    A  fresh-water  diatom. 

NITZSCHIA  PHILIPPINA  sp.  nov.     Plate  1,  fig.  32. 

Valvis  angustis-linearibus,  ad  marginem  parallelis,  cum  polis 
subacutis,  rotundatis.  Punctis  carinalibus  minimus,  10  ad  11  in 
0.01  mm.  Striis  delicatis,  inconspicuis.  Longis  valvis  0.091 
mm;  latis  0.0034.  Habit,  in  aquis  dulcis  prope  Balara,  Rizal 
Province,  Philippine  Insul.    Legit  Dr.  E.  Quisumbing. 

Valve  linear  or  linear-lanceolate,  with  parallel  margins  and 
slightly  attenuate  and  acute  ends.  Length,  0.0918  mm ;  breadth, 
0.0034.  Costae  10  to  11  in  0.01  mm.  Strke  very  fine  and  in- 
distinct. Infrequent.  A  species  of  the  outline  of  Nitzchia  frus- 
tulum  (Kutz.)  Grun.  but  with  indistinct  striae.  The  related 
species  are  Nitzschia  subtilis  (Kutz.)  Grun.  and  Nitzchia  Niki- 
tiana  sp.  nov.  from  northern  Manchuria. 

NITZSCHIA  PALEA  (Kiitz.)   W.  Smith.     Plate  1,  figs.   19  and  33. 

Nitzschia  palea  (Kiitz.)  W.  Smith,  A.  Schmidt,  Atlas  Diatom.  (1924) 
pi.  349,  figs.  1-10. 

Valve  linear-lanceolate,  parallel  in  the  middle  part  and  at- 
tenuate acute  at  the  ends.  Length,  0.0255  to  0.0272  mm; 
breadth,  0.0032  to  0.0034.  Costae  12  in  0.01  mm.  Striae  indis- 
tinct.    Common.     A  fresh-water  diatom. 

NITZCHIA  PLEXA  Schumann  var.  PHILIPPINICA  var.  nov.    Plate  1,  fig.  47. 

Valvis  gracilioribus,  minoribus  et  brevioribus  quam  species. 
Longis  valvis  0.04  ad  0.0425  mm;  latis  0.0017  ad  0.0O19.  Costae 
12.  Striis  inconspicuis.  Habit,  in  aquis  dulcis  prope  Balara, 
Rizal  Province,  Philippine  Insul.     Legit  Dr.  E.  Quisumbing. 

Valve  front  view  linear,  sigmoid,  with  parallel  margins. 
Length,  0.04  to  0.0425  mm;  breath,  0.0017  to  0.0019.  Costae 
12  in  0.01  mm.  Infrequent.  Smaller  and  shorter  than  the 
type.    Nitzschia  flexa  is  reported  from  fresh  waters  of  Europe. 

NITZSCHIA  SIGMOIDEA  (Ehr.)  W.  Smith?     Plate  2,  fig.  7. 

Nitzschia  sigmaidea  (Ehr.)  W.  Smith,  Fr.  Hustedt,  Bacillar.  (1930) 
419,  fig.  810. 

Valve  front  view  linear-sigmoid,  with  slightly  attenuate  and 
obtuse  ends.  Length,  0.14  mm;  breadth,  0.008.  Costae  7,  striae 
about  25  to  0.01  mm.    Rare.    A  fresh-water  species. 
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NITZSCHIA  CLAUSII  Hantzsch.     Plate  1,  fig.  18. 

Nitzschia  Clausii  Hantzsch,  Fr.  Hustedt,  Bacillar.  (1930)  421,  fig. 
814;  A.  Schmidt,  Atlas  Diatom.  (1921)  pi.  336,  figs.  7-11. 

Valve  linear-lanceolate,  with  sigmoid  ends.  Margin  parallel. 
Ends  attenuate  and  slightly  capitate.  Length,  0.0425  mm; 
breadth,  0.0034.  Costse  0  in  0.01  mm.  Striae  very  fine,  indis- 
tinct.   Infrequent.    A  brackish-water  diatom. 

NITZSCHIA  ACICULARIS  W.  Smith.    Plate  1,  fig.  10. 

Nitzschia  acicularis  W.  Smith,  Fr.  Hustedt,  Bacillar.  (1930)  423, 
fig.  821;  A.  Schmidt,  Atlas  Diatom.  (1921)  pi.  335,  figs.  15-17. 

Valve  linear-lanceolate,  with  almost  parallel  margins  and  at- 
tenuate, long,  filiform  ends.  Length,  0.076  mm ;  breadth,  0.0034. 
Costse  15  to  17  in  0.01  mm.  Strise  also  indistinct.  Infrequent. 
Reported  from  fresh  water, 

SURIRELLA  BENGALENSIS  Gran.    Plate  2,  fig.  18. 

Surirella  bengalensis  Grun.,  A.  Schmidt,  Atlas  Diatom.  (1875)  pi.  24, 
fig.  16;  Meister,  Beitrage  zur  Bacillar.  Japans  11  (1914)  229, 
pi.  8,  figs.  11-13;  Skvortzow,  Diatoms  from  Chengtu,  Szechwan, 
Western  China,  pi.  3,  fig.  20. 

Valve  broad-ovate,  with  distinct,  broad  outer  rim  and  costse 
not  reaching  the  pseudoraphe.  Marginal  keel  forming  wings. 
Length,  0.076  mm;  breadth,  0.039.  Costse  3  in  0.01  mm.  In- 
frequent. Reported  from  Bengal,  India,  from  Tokyo,  Nippon, 
and  recently  from  Chengtu,  Western  China. 

SURIRELLA  CAPRONII  Breb.    Plate  2,  figr.  15. 

Surirella  Capronii  Breb.,  Fr.  Hustedt,  Bacillar.  (1930)  440,  fig.  857. 

Valve  narrow-ovate,  with  one  end  much  broader  than  the 
other.  Marginal  keel  forming  wings  or  alae  seen  in  zone  view. 
Costse  distinct,  about  reaching  the  pseudoraphe.  Central  area 
linear  and  smooth.  Two  distinct  spines  near  each  end.  Length, 
0.047  to  0.17  mm;  breadth,  0.017  to  0.056  mm.  Costse  2  to  4 
in  0.01  mm.    Common.    Reported  from  fresh  water. 
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Figs.     1    to  4.  Rhopalodia  Quisumbingiana  sp.  nov. 
Fig.      5.  Achnanthes  minutissima  Kiitz. 
Figs.     6    and  7.  Synedra  ulna  (Nitzsch)  Ehr. 
Fig.      8.  Nitzschia  gracilis  Hantzsch. 
9.  Fragilaria  crotonensis  Kitton. 
10.  Nitzschia  acicularis  W.  Smith. 
FIGS.  11    and  12*  Achnanthes  minutissima  Kiitz.  var.  cryptocephala  Grun„ 
Fig.    13.  Epithemia  zebra  (Ehr.)  Kutz. 

14.  Pinnularia  mesolepta  (Ehr.)  W.  Smith. 

15.  Epithemia  sorex  Kiitz. 

16.  Rhopalodia  gibba  (Ehr.)  0.  Mull,  var.  philippmica  var.  nov. 

17.  Rhopalodia  gibba  (Ehr.)   O.  Mull.  var.  ventricosa   (Ehr.)   Grun. 

18.  Nitzschia  Clausii  Hantzsch. 

19.  Nitzschia  palea  (Kiitz.)  W.  Smith. 

20.  Rhopalodia  gibba  (Ehr.)  O.  Mull.  var.  philippinica  var,  nov. 

21.  Cymbella  ventricosa  Kiitz. 

22.  Diploneis  puella  (Schum.)   Cleve. 

23.  Achnanthes  Hauckiana  Grun.  var.  nipponica  Skv.? 

24.  Achnanthes  lanceolata  Breb.  var.  rostrata  Hust. 

25.  Navicula  philippina  sp.  nov. 

26.  Rhopalodia  gibba  (Ehr.)  0.  MiilL 

27.  Rhopalodia  gibberula  (Ehr.)  O.  Mull.  var.  van  Heurckii  O.  MiilL 

28.  Achnanthes  philippinica  sp.  nov. 

Figs.  29  and  30.  Rhopalodia  gibbemla  (Ehr.)   O.  Mull.  var.  van  Heurckii 

0.  MiilL 
Fig.     31.  Gomphonema  lanceolatum  Ehr. 

32.  Nitzschia  philippina  sp.  nov. 

33.  Nitzschia  palea  (Kiitz.)  W.  Smith. 

34.  Melosira  variant  C.  A.  Ag. 

35.  Cocconeis  placentula  Ehr.  var.  euglypta  (Ehr.)  Cleve. 

36.  Cymbella  stelligera  Cleve  and  Grun. 

37.  Cocconeis  placentula  Ehr.  var.  euglypta  (Ehr.)   Cleve. 
Figs.  38   and  39.  Cymbella  ventricosa  Kiitz. 

Fig.    40.  Navicula  contenta  Grun.  fo.  biceps  Arnott. 

41.  Navicula  minuscula  Grun. 

42.  Cymbella  ventricosa  Kiitz. 

43.  Cocconeis  placentula  Ehr.  var.  euglypta  (Ehr.)   Cleve. 

44.  Navicula  Hustedtii  Krasske  fo.  philippina  fo.  nov. 

45.  Navicula  philippina  sp.  nov. 

46.  Diploneis  ovalis  (Hilse)  Cleve. 

47.  Nitzschia  flexa  Schum.  var.  philippinica  var.  nov. 
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Plate  2 

Fig.      1.  Synedra  ulna  (Nitsch)  Ehr.  var.  aequalis  (Kiitz.)  Hust. 

2.  Synedra  amis  Kiitz.  var.  radians  (Kiitz.)   Hust. 

3.  Navicula  cryptocepkala  Kiitz. 

4.  Synedra  ulna  (Nitzsch)  Ehr. 

5.  Nitzschia  gracilis  Hantzsch. 

6.  Stauroneis  anceps  Ehr, 

7.  Nitzschia  sigmoidea  (Ehr.)  W.  Smith? 

8.  Navicula  menisculus  Schum. 

9.  Cymbella  bengalensis  Grun. 

10.  Epithemia  zebra  (Ehr.)  Kiitz. 

11.  Cymbella  turgidula  Grun. 

12.  Gomphonema  lanceolatum  Ehr. 

Figs.  13    and  14.  Rhopalodia  Quisumbingiana  sp.  nov. 
Fig.    15.  Surirella  Capronii  Breb. 

16.  Epithemia  zebra  (Ehr.)  Kiitz. 

17.  Rhopalodia  gibba  (Ehr.)   0.  Mull.  var.  philippinica  var.  nov. 

18.  Surirella  bengalensis  Grun. 
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THE  NAUCORIME  OF  THE  PHILIPPINE  ISLANDS 
(HEMIPTERA) 

By  Robert  L.  Usinger 
Of  the  University  of  California 

ONE   PLATE  AND   TWO   TEXT   FIGURES 

The  present  paper  is  based  largely  on  material  collected  by 
myself  in  Luzon,  during  a  brief  visit  in  July,  1936.  My  thanks 
are  due  to  Mr.  G.  Bellosillo  and  Dr.  Fidel  del  Rosario  for  a  very 
profitable  field  trip  to  Montalban  in  Rizal  Province,  and  to  Drs. 
S.  M.  Cendana  and  L.  B.  Uichanco,  who  contributed  so  largely 
to  the  success  of  my  visit  to  Los  Baiios  and  Mount  Maquiling 
in  Laguna  Province.  Mrs.  Frieda  Abernathy  meticulously  ex- 
ecuted figures  1  to  4,  while  the  genitalia  drawings  were  made 
by  me. 

Two  species  of  the  hemipterous  family  Naucoridae  have  hereto- 
fore been  recorded  from  the  Philippine  Islands.  Both  of  these, 
Naucoris  obscuripennis  Stal  (1854)  and  N.  seminiger  Lethierry 
(1877),  were  described  from  Manila  and  have  not  been  com- 
pared with  each  other.  They  are  discussed  below,  together  with 
three  apparently  new  species.  The  new  species  are  of  con- 
siderable significance,  as  they  extend  both  the  scope  and  the 
known  distribution  of  their  respective  subfamilies  consider- 
ably. Further  significance  of  these  collections  lies  in  the  sug- 
gestion of  a  rich  and  as  yet  untouched  fauna  in  the  more  remote 
provinces  of  Luzon  and  on  the  other  islands  of  the  Philippine 
Archipelago.  It  becomes  obvious  that  these  interesting  water 
bugs  are  of  frequent  occurrence  in  the  Philippines,  and  it  is 
hoped  that  collectors  will  devote  more  time  to  them  in  the  future 
than  has  been  their  wont  in  the  past. 

NAUCORIN^E 
NAUCORIS  OBSCURIPENNIS  St&l.     Text  fig.  1. 

Naucoris  obscuripennis  Stal,  Of  v.  Vet.-Akad.  Forh.  11    (1854)   239; 

Freg.  Eugen.  Resa,  Ins.  (1859)  266;  Enum.  Hemipt.  5  (1876)  145. 

Naucoris  seminiger  Lethierry,  Bull.  Soc.  Ent.  Franc.  (5)  7  (1877)  ci. 

A  single  specimen  collected  in  Molawin  Creek  on  the  Los 
Banos  campus,  July  17,  1936,  in  a  quiet  pool  beneath  some 
floating,  dead  vegetation*    It  is  7  millimeters  long.    The  em- 
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bolium  is  pale,  not  only  at  the  base,  but  along  the  entire  margin, 
with  the  exception  of  apical  sixth.  The  lateral  pronotal  margins 
anteriorly  have  a  distinct,  sinuate,  black  vitta  extending  from 
behind  the  eyes  to  the  lateral  margins.  The  mesosternum  is 
strongly  carinate  at  the  center,  the  carina  platelike,  composed 
of  a  smaller  anterior  and  a  larger  posterior  lobe,  rounded  in 
profile  and  more  strongly  elevated  posteriorly. 

This  specimen  is  smaller  than  St&l  specified  for  his  type  (8 
millimeters)  and  smaller  than  Lethierry's  seminiger  (7.5  milli- 
meters) .  The  black  anterolateral  pronotal  markings  would  place 
it  as  scutellaris  St&l  in  Sill's  key  (1876)  but  Lundblad  has  re- 


a 

Fig.  1.     Naucoris  obscuripennis  Stal,  male  genitalia,     a,  Genital   capnule,  dorsal 
view ;  b,  left  paramere ;  c,   right  paramere. 

cently  shown  (1933)  that  scutellaris  is  exceedingly  variable, 
synonymizing  Distant's  sordidus,  vividus,  greeni,  and  clathratus 
with  it.  Such  variation  in  a  single  species  is  indeed  remark- 
able, and  certainly  minimizes  the  importance  of  color  as  a 
diagnostic  character  in  this  group.  Other  differences  between 
obscuripennis  and  scutellaris  are  the  smaller  size  of  scutellaris 
(5  to  6  millimeters)  and  the  male  genitalia  (text  fig.  1)  which, 
upon  comparison  with  Lundblad's  figures  (1933,  fig.  19),  are 
seen  to  differ  in  certain  respects.  In  obscuripennis  the  capsule 
(text  fig.  1,  a)  is  less  narrowed  and  less  strongly  produced  pos- 
teriorly, and  the  left  paramere   (text  fig.  1,  6)   is  differently 
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shaped  and  has  fewer  and  smaller  spines  within  the  margin 
subapically.  Considering  their  geographical  distribution  and 
apparently  insignificant  color  and  size  differences,  I  venture 
to  suggest  that  obscuripennis  St&l  is  identical  with  seminiger 
Lethierry,  although  I  have  not  examined  either  of  the  types. 

NAUCORIS  spp. 

Three  nymphs  that  may  belong  here  were  collected  in 
swiftly  flowing  water  of  the  river  at  Montalban  Gorge.  They 
were  taken  by  disturbing  rocks  upstream  and  allowing  the  bugs 
to  be  swept  down  into  the  net.  A  single  nymph  of  still  an- 
other species  was  taken  in  some  still  water  nearby. 

CHEIROCHELIN^E 
Genus  ASTHENOCORIS  Usinger  novum 

Oblong  with  sides  subparallel.  Superficially  rugosely  punc- 
tate. Head  strongly  produced  beyond  level  of  anterior  margins 
of  eyes;  rather  deeply  inserted  into  anterior  margin  of  prono- 
tum  which  is  trimarginate.  Rostrum  deeply  inserted  at  base 
of  a  profound  excavation  of  anterior  half  of  head,  the  anterior 
portion  of  head  extending  as  a  plate  beyond  the  much  reduced, 
strongly  transverse,  apically  rounded  labrum.  Subgenal  plates 
prominent,  forming  elevated,  anteriorly  divergent  continuations 
of  the  rounded  posterior  margin  of  the  rostral  excavation ;  ex- 
ceeding tip  of  labrum  but  not  extending  anteriorly  to  anterior 
margin.  Gula  subacutely  carinate  at  middle,  tectiform.  An- 
tennae very  slender,  proportion  of  segments  1  to  4  as  1.5 :  2.5  : 
3.5 :  4,  the  first  two  segments  thickest,  shining,  third  and  fourth 
segments  linear,  densely  hairy.  Eyes  scarcely  twice  as  long  as 
greatest  width,  feebly  lamellately  produced  laterally.  Disc  of 
head  above  with  outline  of  base  of  rostrum  visible,  with  a  pair 
of  oblique  longitudinal  lines  on  vertex,  as  in  other  members  of 
the  family. 

Pronotum  transverse,  with  lateral  margins  entire  and  pos- 
terolateral angles  rounded.  Disc  with  characteristic  anterior 
depression  ill-defined  at  middle,  its  sides  anteriorly  divergent 
but  not  reaching  level  of  inner  margins  of  eyes.  An  ill-defined 
longitudinal  arcuate  fascia  behind  each  eye.  A  feeble  subbasai 
transverse  depression  especially  poorly  indicated  at  middle. 
Hemelytra  variously  developed,  entire  to  greatly  reduced ;  when 
fully  developed  with  a  distinct  clavus  and  embolium  and  with 
the  membrane  set  apart  from  shagreened  corium  mainly  by  its 
shiny,  subdepressed  surface.  Connexivum  evenly  rounded,  the 
angles  not  or  scarcely  prominent  laterally.     Prosternum  strongly 
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elevated  and  carinate  anteriorly,  widened  and  depressed  poste- 
riorly; exposed  throughout  its  entire  length,  the  short,  scarcely 
produced  propleural  plates  scarcely  covering  its  sides  (Plate  1, 
fig.  2) .    Venter  densely  clothed  with  fine,  moderately  long  hairs. 

Front  femora  tremendously  broad,  three-fourths  as  broad  as 
long.  Anterior  tarsi  one-segmented,  with  a  single  extremely 
minute  and  very  blunt  claw  at  apex  of  each ;  both  the  tarsus  and 
claw  scarcely  distinguished  from  arcuate  tibia.  Intermediate 
and  posterior  tibiae  with  several  rows  of  short,  tawny  spines, 
the  posterior  tibiae,  moreover,  with  dense  swimming  hairs  on 
their  dorsal  surfaces.  Intermediate  and  posterior  tarsi  each 
with  two  claws. 

Genotype:  Asthenocoris  luzonensis  Usinger  sp.  nov. 

This  genus  is  very  different  in  general  aspect  from  either 
Cheirochela  or  Gestroiella.  It  may  be  readily  distinguished  from 
both  of  these  by  its  simple  connexival  angles,  rounded  posterola- 
teral pronotal  angles,  and  less  strongly  developed  front  legs. 
It  is  allied  to  the  Bornean  Coptocatus  Montandon,  from  which  it 
may  be  distinguished  by  its  blunt,  scarcely  produced  antero- 
lateral pronotal  angles,  rounded  sides  of  pronotum,  distinct  al- 
though greatly  reduced  labrum,  and  much  smaller  size.  This 
interesting  genus  requires  an  enlargement  of  our  concept  of 
the  subfamily  Cheirochelinse.  The  absence  of  a  labrum  was 
evidently  an  all-important  consideration  of  Montandon's  in 
thinking  of  this  group.  The  present  species,  however,  has  the 
characteristic  prolongation  of  the  head,  with  the  rostrum  set 
in  a  deep  excavation  remote  from  its  apex,  while  the  labrum  is 
moderately  developed.  I  suspect  from  the  description  that 
Montandon's  genus  Idiocarus  likewise  belongs  here.  In  Idio- 
cams  the  labrum  is  reduced  and  is  concealed  by  the  anterior 
prolongation  of  the  head.  The  strongly  produced  subgenal 
plates  considered  to  be  of  such  great  importance  by  Montandon 
in  associating  the  genus  with  Cryphocricos  are  present,  although 
variously  developed,  in  all  members  of  the  family.  They  are 
prominent  in  Asthenocoris.  This  character  then  becomes  merely 
one  of  degree,  as  in  the  American  genera  included  in  the 
Cryphocricinae.  That  Montandon  had  only  a  hazy  idea  of  the 
Cryphocricinae  is  shown  by  his  inclusion  of  Pseudambrysus 
(described  on  the  next  page  to  Idiocarus)  in  his  monograph 
of  the  "Cryphocricinae."  He  later  (1897)  concluded  that  Pseu- 
dambrysus was  little  more  than  a  subgenus  of  Macrocoris  in 
the  subfamily  Naucorinse.     Distribution  lends  added  weight  to 
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this  theory,  as  Idiocarus  at  present  is  monotypic  and  is  the 
only  representative  of  the  great  Cryphocricus-Arnbrysus  group 
recorded  from  the  Eastern  Hemisphere.  A  study  of  Montan- 
don's  type  will,  of  course,  settle  the  question. 

ASTHENOCORIS  LUZONENSIS  Usinger  sp.  nov.    Plate  1,   figs.   1   and  2 ;   text  fig.   2. 

Oblong-oval  with  subparallel  sides.  Head  transverse,  27 :  19, 
slightly  longer  than  width  of  interocular  space  behind,  19 :  18 ; 
the  inner  margins  of  eyes  straight,  converging  anteriorly;  ratio 
of  posterior   to  anterior  interocular   widths   9:7;   almost   as 


Pig.  2.  Asthenoeoris  luzonensis  sp.  nov.,  male  genitalia,  a, 
Genital  capsule,  dorsal  view ;  b,  left  paramere ;  c,  right  para- 
mere. 

strongly  produced  before  the  eyes  as  posterior  insertion  into 
pronotum  behind  the  eyes,  4:5;  disc  moderately  elevated  basally 
and  at  middle,  depressed  anterolateral^  and  on  anterior  pro- 
longation which  is  rounded  anteriorly.  Eyes  a  little  less  than 
twice  as  long  as  broad,  broadest  posteriorly  where  they  are 
broadly  rounded,  subacute  anteriorly;  anterolateral  margins 
feebly  arcuate,  very  slightly  but  distinctly  lamellately  produced 
laterally  over  anterior  angles  of  pronotum.    Pronotum  only 
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moderately  convex,  transverse,  about  one  and  one-half  times  as 
broad  posteriorly  as  head  including  eyes  i  a  little  less  than  three 
times  as  broad  as  long;  anterior  angles  almost  right  angles; 
sides  strongly  arcuate  and  narrowly  carinate;  posterolateral 
angles  broadly  rounded,  subemarginate  at  level  of  emboliar 
margins;  surface  irregularly,  very  superficially  punctate,  trans- 
versely rugose  anteriorly  at  middle ;  anterior  border  behind  in- 
terocular  space  distinctly  margined  or  ledged.  Scutellum  twice 
as  broad  as  long,  subbasally  transversely  depressed,  sides  feebly 
sinuate,  disc  irregularly,  finely,  rugosely  punctate.  Hemelytra 
not  reaching  apex  of  abdomen,  scarcely  exceeding  apex  of  pos- 
teriorly produced,  apically  shallowly  emarginate  fifth  abdominal 
segment,  which  is  transversely  rugose  above.  Commissure  of 
clavus  about  one-third  as  long  as  scutellum.  Embolium  abruptly 
dilated  at  base,  then  subrectilinear  and  scarcely  dilated  to  pos- 
terior third  where  it  is  broadly  rounded  and  thence  distinctly 
sinuate  at  joining  with  corium.  Connexivum  broadly  exposed, 
the  posterolateral  angles  right  angles.  Male  genital  capsule 
(text  fig.  2,  a)  elongate-oval,  rounded  at  apex,  and  with  the 
median  basal,  dorsal  lobe  very  short  and  moderately  produced 
at  middle.  Parameres  very  prominent,  asymmetrical,  the  left 
paramere  (text  fig.  2,  6)  with  a  rounded  notch  subapically  and 
the  right  paramere  (text  fig.  2,  c)  angulately  truncate  at  apex. 

Color  black,  the  interocular  space  except  basally,  pronotum 
except  anteriorly  and  behind  transverse  impression,  very  narrow 
emboliar  margin,  commissure  of  clavus,  connexivum  obscurely 
except  on  posterior  angles  and  narrow  fulvous  margins,  under- 
side of  head,  propleura  laterally,  and  appendages  yellow. 

In  the  female  allotype  the  hemelytra  are  much  reduced,  reach- 
ing only  to  posterior  margin  of  fifth  abdominal  segment,  the  pos- 
terolateral angles  of  the  pronotum  are  not  emarginate,  and  the 
color  is  lighter.  The  exposed  dorsal  surface  of  the  abdomen 
yellowish,  irregularly  spotted  with  fuscous  and  the  coria  each 
with  a  yellow  spot  at  middle  of  apical  margin. 

Size. — Male,  length  7.75  millimeters,  width  (at  level  of  em- 
bolium) 4;  female,  length  7.08,  width  (as  above)  3.17. 

Holotype,  male,  No.  4236,  in  the  type  collection  of  the  Cali- 
fornia Academy  of  Sciences  Entomology,  Los  Baiios,  July  17, 
1936  (R.  L.  Usinger).  Allotype,  female,  No.  4237,  California 
Academy  of  Sciences  Entomology,  same  data  as  type  and  thir- 
teen paratypes  from  the  same  series.  This  species  was  fairly 
common  in  the  swiftly  flowing  portions  of  Molawin  Creek, 
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where  the  specimens  were  collected  amidst  the  rocks  and  smaller 
pebbles. 

In  the  series  of  paratypes  there  is  an  amazing  variability 
in  development  of  hemelytra,  no  two  specimens  being  exactly 
alike  in  this  respect.  There  is  no  evident  sexual  correlation  in 
wing  development  in  the  series  before  me,  both  the  longest 
and  the  shortest  winged  specimens  being  males.  In  the  shortest 
winged  example  the  hemelytra  reach  only  onto  the  base  of 
the  third  abdominal  segment.  The  pronotum  in  this  case  is 
considerably  less  developed  posteriorly  and  the  whole  insect 
is  more  feeble.  There  is  likewise  a  great  deal  of  color  varia- 
tion, the  black  spots  of  the  head  and  pronotum  being  more 
extensive  in  some  examples,  while  there  is  often  more  yellow  on 
the  hemelytra. 

APHELOCHEIRIN^E 

Kiritshenko  (1929)  has  recently  summarized  the  distribu- 
tion of  this  interesting  subfamily.  Since  that  time  another 
species,  Aphelocheirus  bianchii  from  Turkestan,  has  been  added 
by  the  same  writer,  Esaki  has  described  another  Japanese  species, 
and  I  (1937)  have  described  a  new  species,  A.  australicus, 
from  Queensland,  this  being  the  first  member  of  the  subfamily 
from  Australia  and  a  considerable  extension  of  the  known  range 
of  the  genus.  With  the  description  of  the  two  species  in  the 
present  paper  a  conspicuous  gap  is  closed  in  the  map  of  Kirit- 
shenko, and  further  additions  are  to  be  expected  with  further 
collecting  in  the  Philippines  and  further  south. 

APHELOCHEIRUS  UICHANCOI  Usinger  sp.  nov.    Plate  1,  fig.  4. 

Oval,  more  broadened  behind  than  in  front.  Color  in  great 
part  black  with  the  head  and  appendages  yellow.  Connexival 
angles  only  moderately  produced. 

Head  large,  slightly  broader,  eyes  included,  than  long,  28 :  25 ; 
longer  than  width  of  interocular  space  in  front,  25 :  22 ;  the 
ratio  of  posterior  to  anterior  width  of  interocular  space  15:  22; 
disc  moderately  elevated,  finely  punctate,  the  anterior  border 
rather  evenly  rounded,  produced  before  the  eyes  twice  as  far 
as  posterior  portion  is  produced  behind  the  eyes.  Eyes  almost 
three  times  as  long  as  broad,  15:6,  rounded  posteriorly,  scarcely 
laterally  produced  at  anterolateral  angles.  Antennal  segments 
1  to  4  in  the  proportion  1:3:3:5.  Labrum  less  than  twice 
as  broad  as  long,  rounded  apically.  Rostrum  reaching  inter- 
mediate coxae,  the  second  segment  over  three  times  as  long  as 
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third.  Gula  moderately  tumid.  Pronotum  over  three  and  one- 
half  times  as  broad  as  long  on  median  line,  two-thirds  as  long 
as  head;  disc  elevated  at  middle,  transversely  rugose  anteriorly 
and  posteriorly,  irregularly  so  elsewhere;  anterolateral  angles 
right  angles,  rounded  at  apices ;  sides  moderately,  evenly  arcuate, 
the  posterolateral  angles  narrowly  rounded;  posterior  margin 
straight,  broadly  and  only  moderately  prolonged  posteriorly  over 
bases  of  hemelytra.  Scutellum  over  twice  as  broad  as  long,  sub- 
basally  transversely  depressed,  slightly  produced  at  apex.  He- 
melytra very  abbreviated,  not  reaching  posterior  margin  of  first 
visible  abdominal  segment,  subrounded  at  apices,  more  or  less 
truncate  on  inner  halves  of  posterior  margins;  lateral  margins 
briefly  sinuate  basally,  feebly  reflexed,  evenly  rounded  slightly 
beyond  curve  of  base  of  abdomen,  then  abruptly  angled  and 
strongly  sinuate  behind.  Connexival  angles  scarcely  produced 
on  first  visible  abdominal  segment,  progressively  more  strongly 
produced  posteriorly,  the  margins  feebly  but  distinctly  notched 
and  spined  just  before  the  posterior  prolongations;  elsewhere 
along  the  margins,  except  on  first  segment,  irregularly,  min- 
utely spined,  the  spines  usually  seven.  Venter  rather  strongly, 
roundly  elevated  at  middle,  segments  4,  5,  and  6,  each  bearing 
a  very  inconspicuous  cluster  of  from  four  to  six  spines  on  its 
posterior  bolder  at  middle. 

Male  genital  segments  with  apical  side  pieces  as  seen  from 
above  moderately  long,  narrowed  posteriorly,  and  rounded  at 
apices. 

Female  genital  plates  almost  as  long  as  broad  at  base ;  poste- 
rior margins  sinuate  laterally  and  basally,  roundly  angled  at 
basal  third  and  very  broadly  and  strongly  reflexed  and  truncate 
at  middle  forming  a  small  emargination  at  apex. 

Color  black,  the  disc  of  head  except  at  base,  pronotum  ob- 
scurely at  center  and  along  lateral  margins,  scutellum  at  center, 
narrow  abdominal  margins,  under  side  of  head  and  thorax, 
and  rostrum  and  legs  fulvous  to  testaceous.  Spines  and  claws 
tawny.  The  male  is  brownish  rather  than  black  with  the  hem- 
elytra  testaceous  along  the  emboliar  and  scutellar  margins. 

Size. — Male,  length  10.66  millimeters;  width  (at  greatest 
width  of  connexivum)  6.50;  female,  length  10.83;  width  (as 
above)  7.08. 

Holotype,  female,  No.  4238,  California  Academy  of  Sciences 
Entomology,  collected  in  Molawin  Creek  where  it  runs  through 
the  campus  of  the  Agricultural  College  at  Los  Baiios,  July  17, 
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1936  (R.  L.  Usinger).  Allotype,  male,  Molawin  Creek,  Los 
Bafios,  P.  L,  April,  1927  (L.  B.  Uichanco),  in  my  collection.  An 
additional  female  (same  data  as  type)  and  an  additional  male 
(same  data  as  allotype)  are  in  the  collection  at  the  College  of 
Agriculture,  Los  Bafios.  It  is  with  great  pleasure  that  I  dedicate 
this  species  to  its  first  collector,  the  enthusiastic  and  accomplished 
Philippine  hemipterist  Doctor  Uichanco. 

The  holotype,  one  paratype  and  a  nymph,  were  taken  in 
swiftly  flowing  parts  of  the  creek  amidst  rather  large  rocks. 
They  were  kept  alive  for  a  time  in  a  small  container  of  water, 
where  they  lay  motionless  as  though  dead,  until,  with  a  sudden 
effort,  they  would  make  their  way  to  the  surface.  At  no  time 
was  a  silvery  air  film  to  be  seen  covering  the  under  side  of  the 
abdomen,  as  is  typical  of  the  surface-breathing  naucorids. 

A.  uichancoi  is  related  to  A.  inops  Horvath  but  is  at  once 
distinguished  by  its  larger  size,  abruptly  angular  margins  of 
wing  pads  behind  embolia,  nonemarginate  posterolateral  angles 
of  pronotum  with  short,  rounded  posterior  projections  of  pos- 
terior margin  before  bases  of  wing  pads  and  somewhat  larger 
projections  of  connexival  angles,  especially  on  the  fourth  and 
fifth  segments.  It  resembles  kawamurse  Matsumura,  which, 
however,  has  the  head  more  strongly  produced  before  the  eyes 
and  the  connexival  angles  much  more  strongly  produced. 

APHELOCEEIRUS    PHILIPPINENSIS   Usinger   sp.   nov.     Plate    1,    fig.    3. 

Elongate-oval,  fuscous  to  testaceous,  pronotal  margins  and  ab- 
dominal margins,  except  at  base,  minutely  dentate,  teeth  rather 
evenly,  widely  spaced. 

Head  transverse,  25 :  21,  longer  than  anterior  width  of  in- 
terocular  space,  21 :  17 ;  ratio  of  posterior  to  anterior  width 
of  interocular  space  10 :  17 ;  disc  rather  strongly  elevated,  finely 
rugose,  with  punctures  basally  and  laterally ;  produced  only  twice 
as  far  before  the  eyes  as  behind  the  eyes;  anterior  margin 
rounded  more  strongly  toward  the  sides.  Eyes  twice  as  long 
as  broad,  inner  margins  moderately  rounded,  outer  margins  more 
strongly  so,  anterolateral  angles  feebly,  lamellately  produced. 
Rostrum  attaining  middle  coxae,  the  second  segment  over  three 
times  as  long  as  third,  24:  7.  Labrum  twice  as  broad  as  long, 
rounded  apically.  Proportion  of  antennal  segments  1  to  4 
as  1.5 :  6 :  5 :  8.5.  Gula  only  slightly  tumid.  Pronotum  strongly 
transverse,  almost  four  times  as  broad,  posteriorly,  as  long 
on  median  line,  51 :  14 ;  two-thirds  as  long  as  head  on  median 
line;  transversely  rugose,  especially  anteriorly  and  posteriorly 


308  The  Philippine  Journal  of  Science  mi 

at  middle,  elsewhere  finely  punctate;  anterolateral  angles  little 
more  than  right  angles,  subrounded;  sides  moderately,  evenly 
arcuate  with  twelve  minute,  evenly  spaced  teeth  on  dorsal  edge  ; 
posterolateral  angles  subangular,  rounded  at  apices;  posterior 
margin  scarcely  arcuate,  with  short  rounded  projections  at 
bases  of  wing  pads.  Scutellum  strongly  transverse,  almost 
three  times  as  broad  as  long,  29 :  11,  transversely  depressed 
at  base.  Hemelytra  not  reaching  posterior  margin  of  first 
visible  abdominal  segment,  rounded  apically;  emboliar  margin 
sinuate  and  reflexed  basally,  thence  strongly,  roundly  dilated, 
behind  which  it  is  subangulately  truncate;  margin  behind  this 
rather  strongly  sinuate.  Abdominal  margins  except  on  basal 
segment  with  about  six  minute,  evenly  spaced  spines  per  seg- 
ment; posterolateral  angles  of  segments  little  more  than  right 
angles  except  on  last  two  segments  which  are  bluntly  produced 
in  the  female.  Abdomen  beneath  strongly,  roundly  elevated  at 
middle,  especially  posteriorly,  the  fourth,  fifth,  and  sixth  seg- 
ments bearing  from  four  to  six  spines,  transversely  arranged 
near  posterior  margins  at  middle. 

Male  genital  segments  with  apical  side  pieces  visible  from 
above  long  and  slender,  slightly  exceeding  tip  of  genital  cap- 
sule, evenly  narrowed  posteriorly  and  rounded  at  apices. 

Female  genital  plates  almost  as  long  as  broad  at  base,  the  pos- 
terior margins  subangular  at  basal  third,  abruptly  angular  on 
either  side,  near  apex  forming  a  small,  triangular  emargination 
at  middle. 

Color  fuscous  to  black,  the  pronotum  laterally,  scutellum, 
hemelytra  except  submarginally,  narrow  connexival  margins, 
genital  segments,  and  under  side  in  great  part  fulvous  to  tes- 
taceous. Ventral  surface  laterally  glaucous  to  lurid.  Rostrum 
and  spines  of  legs  and  abdomen  fulvous.  Female  with  inter- 
ocular  space  laterally  and  under  side  of  head  testaceous. 

Size. — Male,  length  7.92  millimeters ;  width  (at  greatest  width 
of  connexivum)  4.92;  female,  length  8.75;  width  (as  above) 
5.25. 

Holotype,  male,  No.  4239,  California  Academy  of  Sciences 
Entomology,  taken  in  Molawin  Creek  on  the  slopes  of  Mount 
Maquiling  just  beyond  the  mud  spring,  July  19,  1936  (R.  L. 
Usinger) .  Allotype,  female,  same  locality  as  type,  July  18, 1936, 
in  my  collection.  Both  of  these  specimens  and  a  single  nymph 
were  found  after  a  diligent  search  in  the  swiftest  part  of 
the  stream. 
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This  species  is  doubtless  very  closely  allied  to  Aphelocheirus 
uichancoi;  but  it  is  superficially  very  different  and  may  be  dis- 
tinguished at  once  by  its  smaller,  more  slender  form,  lighter 
color,  hemelytral  and  connexival  margins,  and  genitalia.  It  is 
likewise  allied  to  A.  inops  Horvath  but  has  the  posterior  margin 
of  the  pronotum  angulately  emarginate  near  lateral  angles. 
The  lateral  margins  of  embolia  are  not  sinuate  on  basal  third 
in  A.  inops,  the  female  genital  lobes  are  rounded  laterally  and 
do  not  form  a  small  emargination  at  apex,  and  the  male  lobes 
do  not  reach  the  level  of  the  apex  of  the  genital  capsule. 
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Fig.  1.  Asthsnocoris  htzonensis  sp.  nov.,  dorsal  view  of  male. 

2.  Asthenocoris  luzonensis  sp.  nov.,  ventral  view  of  male. 

3.  Aphelocheints  philippinensis  sp.  nov.,  dorsal  view  of  female  and  ter- 
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4.  Aphelocheirus  uichancoi  sp.   nov.,   dorsal   view  of  female  and   ter- 

minal abdominal  segments  of  male. 

TEXT  FIGURES 

Fig.  1.  Naucoris  obscuripennis  Stal,  male  genitalia,     a,  Genital  capsule,  dor- 
sal view;  b,  left  paramere;  c,  right  paramere. 
2.  Asthenocoris  luzonensis  sp.  nov.,  male  genitalia,    a,  Genital  capsule, 
dorsal  view;  6,  left  paramere;  c,  right  paramere. 
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THE  REMONTADOS  OF  RIZAL  PROVINCE1 

By  Gbneroso  S.  Maceda 
Of  the  National  Museum  Divisiony  Bureau  of  Science,  Manila 


FOUR  PLATES 

Of  all  the  pagan  groups  of  the  Philippine  Islands,  the  Re- 
montados,  otherwise  known  as  the  Pagan  Tagalogs,  are  the 
most  peace-loving,  although  they  are  the  descendants  of  the 
outlaws  of  Christian  towns,  who  fled  to  the  mountains  to  evade 
payment  of  taxes  during  the  Spanish  regime.  Unlike  other 
pagan  groups,  they  have  abandoned  their  lawless  life  and  have 
become  useful  citizens.  Kindness,  friendliness,  and  trust- 
worthiness characterize  their  dealings  with  both  mountaineers 
and  lowlanders. 

At  present  the  Remontados  dwell  chiefly  in  the  eastern  part 
of  Rizal  Province,  particularly  in  the  barrios  of  Sta.  Ines,  An- 
tipolo  municipality;  Tinukan,  Mamuyao,  San  Andres,  Cuyam- 
bay,  Layban,  Daraitan,  and  Sampaloc,  Tanay  municipality;  and 
Macabod,  Anginan,  Cabooan,  Mabolo,  Malasia,  and  Puray,  Mon- 
talban  municipality.     Table  1  shows  their  distribution. 

Table  1. — The  distribution  of  the  Remontados  in  Rizal  Province? 


Barrio. 


Santa  Ines.  - 
Cuyambay-. 
San  Andres.. 

Tinukan 

Mamuyao  _ . 

Layban 

Daraitan 

Sampaloc  _- 

Macabod 

Anginan 

Mabolo 

Malasia 

Cabooan 

Puray - 


Total- 


Municipality 


Antipolo 

Tanay 

do 

do 

do 

do 

do 

do 

Montalban. 

do 

do 

do 

do 

do 


faie. 

Female. 

Total. 

185 

143 

828 

140 

153 

293 

76 

73 

149 

73 

72 

145 

115 

111 

226 

135 

231 

366 

129 

139 

268 

158 

120 

273 

99 

67 

166 

44 

39 

83 

45 

42 

87 

28 

26 

54 

30 

35 

65 

79 

68 

147 

1,331 

1,319 

2,650 

*  Prepared  under  the  direction  of  Mr.  Claro  Samonte,  superintendent  of  the  Remon- 
tados of  Rizal  Province,  aa  of  December  19,  1936. 

1  The  writer  wishes  to  express  his  sincere  appreciation  of  the  coopera- 
tion given  by  Mr.  Claro  Samonte,  superintendent  of  the  Remontados,  and 
his  assistant,  Mr.  Perfecto  Villamor,  in  the  preparation  of  this  manuscript. 

313 


314  The  Philippine  Journal  of  Science  1937 

Although  the  Remontados  are  generally  inclined  to  a  semino- 
madic  life,  steady  invasion  on  the  part  of  the  lowlanders  forces 
them  to  permanent  settlement  in  and  around  their  clearings; 
otherwise,  their  kaingins  would  be  absorbed  by  the  invaders. 

"Remontados"  is  derived  from  the  Spanish  verb  remontar; 
meaning  "to  frighten  away."  Many  of  the  people  now  desig- 
nated by  this  term  are  the  descendants  of  former  townspeople 
who  left  their  towns  and  fled  to  the  mountains  to  live  as  out- 
laws, rather  than  to  pay  tribute  to  the  Spanish  government, 
and  because  they  had  little  liking  for  so-called  civilized  life. 
Beyer  says  of  this  group  "Most  writers  have  casually  dismissed 
them  as  descendants  of  remontados,  or  outlaws  from  the  Chris- 
tian towns,  who  have  fled  to  the  hills  and  there  mixed  with 
wandering  bands  of  Negritos."  2  Sawyer  adds :  "The  tendency 
of  the  Philippine  native  to  revert  to  old  customs  is  well  marked, 
and  I  agree  with  Jagor  when  he  says:  'Every  Indian  has  an 
inmate  inclination  to  abandon  the  hamlets  and  retire  into 
the  solitude  of  the  woods,  or  live  isolated  in  the  midst  of  his 
own  fields,'  in  fact  to  remontar." 3 

Physical  characteristics. — The  Remontados  are  of  mixed 
blood.  Their  physical  characteristics  show  two  distinct  in- 
fluences, Dumagat  and  Tagalog.  According  to  Prof.  H.  0. 
Beyer  they  are  predominantly  of  the  short  Mongol  physical 
type,  mixed  with  Negrito  and  lowland  Filipinos  of  the  vicinity.4 

Generally  they  have  well-developed  extremities  by  reason  of 
their  industrious  everyday  life. 

Ornaments  and  bodily  decoration. — The  Remontados  are  very 
fond  of  adornment,  and  readily  spend  their  savings  for  this 
purpose.  On  special  occasions,  like  fiestas  and  marriage  feasts, 
they  dress  in  their  beautiful  costumes  and  display  their  bejuco 
rings  decorated  with  orchids,  seeds,  fruits,  and  rare  forests 
flowers,  to  win  the  admiration  of  the  opposite  sex. 

Tattooing  is  practiced  by  the  Remontados,  who  call  this  prac- 
tice cadlet.  A  pointed  piece  of  metal  is  used  in  the  process,  and 
powdered  charcoal  serves  as  pigment. 

They  also  grind  the  incisal  edge  and  the  anterior  surface  of 
their  front  upper  teeth  in  order  to  give  them  uniformity  in 
length  and  a  concave  appearance. 

2  Population  of  the  Philippines  in  1916,  Manila  (1917)  60,  61. 
8  The  Inhabitants  of  the  Philippines  (1900)  210. 
Population  of  the  Philippines  in  1916,  Manila  (1917)  61. 
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Language. — The  Remontados  speak  a  language  that  is  purely 
Tagalog,  although  intonational  differences  may  be  observed 
among  the  different  groups.  The  differences  may  be  attributed 
to  intermarriage  with  both  the  Dumagats  and  the  lowland  Taga- 
logs. 

Political  life. — The  Remontados,  like  their  Christian  neigh- 
bors, have  a  definite  and  established  form  of  political  organiza- 
tion, the  officers  of  which  are  the  president,  the  vice  president, 
the  councilors,  the  secretary,  the  chief  of  police,  and  the  mem- 
bers of  the  police  force.  All  these  officers  are  elected  by  open 
vote,  supervised  by  the  superintendent.  Each  barrio  elects  its 
own  officers,  whose  duties  are  merely  to  pass  ordinances  per- 
taining to  the  public  works  of  the  barrio  concerned.  Much  of 
the  life  of  the  Remontados  is  regulated  by  old  customs  and 
traditions,  which  are  closely  observed  and  seldom  violated. 

Food. — The  staple  food  of  the  Remontados  is  rice,  supple- 
mented with  root  crops,  corn,  bananas,  and  papayas,  which  are 
all  grown  in  the  kaingins  of  the  group.  Remontados  have  a 
peculiar  method  of  cooking  rice,  called  binoho;  that  is,  boiling 
the  rice  in  bamboo  tubes.  Other  foods  of  the  Remontados 
are  the  flesh  of  various  forest  animals;  such  as  monkeys,  deer, 
wild  hogs,  and  chickens;  and  river  fishes,  such  as  eels,  mud- 
fishes, and  shrimp  (sugpo). 

Their  methods  of  catching  wild  hogs  and  monkeys  are  in- 
teresting. For  the  former  they  use  the  balaes,  and  for  the 
latter,  the  pakuis.  The  balaes  is  a  trap  set  on  the  ground 
where  the  trails  of  the  wild  pigs  are.  It  consists  of  a  long 
wooden  pole  bent  into  a  bow,  one  end  of  which  is  provided 
with  a  piece  of  cana  boho  to  serve  as  the  point  of  an  arrow. 
The  other  end  of  the  pole  is  fastened  on  two  pieces  of  wood 
driven  into  the  ground  two  feet  apart.  These  two  pieces  of 
wood  are  the  main  holders  of  the  formed  bow.  A  hook  holds 
the  end  of  the  bow  where  the  arrow  is  attached,  and  a  piece 
of  vine  is  tied  on  the  hook.  The  length  of  the  vine  depends 
upon  the  radial  reach  of  the  bow,  one  end  of  which  is  provided 
with  the  decoy,  usually  cassava  roots.  When  the  wild  boar 
eats  the  decoy,  the  hook  jerks  and  suddenly  releases  the  bow. 
The  arrow  is  thrust  into  the  wild  boar's  trunk  by  the  flexible 
force  of  the  bow.  Usually  the  animal  is  not  instantaneously 
killed,  but  merely  weakened,  so  that  little  chasing  ends  the  game. 
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The  pakuis  is  a  snare  set  up  on  the  ground  to  trap  monkeys. 
It  consists  of  a  post  about  two  meters  high  driven  into  the 
ground.  Another  piece  of  wood  is  tied  on  top  of  the  post  in 
an  inclined  position.  A  rattan  loop  is  formed  at  the  upper 
end  of  the  inclined  piece  of  wood.  In  front  of  the  loop  the 
decoy,  usually  fruits,  is  provided  to  attract  the  hungry  monkeys. 
Below  this  setting,  a  heavy  log  is  suspended,  connected  with 
the  formed  loop.  The  suspended  log  forming  the  lower  part 
of  the  apparatus  is  thickly  covered  with  rattan  spines,  so  as 
not  to  give  way  to  the  animal  except  towards  the  loop.  As  soon 
as  the  animal  picks  up  the  decoy,  the  suspended  log  drops  down 
and  the  loop  strangles  the  victim  against  the  inclined  log. 

Eels  and  mudfishes  are  also  caught  in  a  peculiar  manner; 
namely,  by  means  of  the  implements  composing  the  catapult,  the 
dart,  and  the  goggles.  The  chaser  dives  into  the  water  with 
the  apparatus,  locates  the  holes  where  the  fishes  are  hiding,  and 
then  thrusts  the  dart  into  the  holes. 

Housing. — There  are  three  distinct  types  of  houses,  as  shown 
in  Plate  1,  figs.  2  to  4.  The  materials  used  in  the  construction 
are :  Tree  trunks,  cafia  boho,  rattan,  and  cogon  grass.  Usually, 
the  houses  are  very  low.  When  cogon  grass  is  not  available, 
divided  cafia  boho  is  used  for  the  roof  and  along  the  sides.  The 
house  is  usually  entered  by  means  of  detachable  ladders  which 
are  removed  when  the  family  is  away,  to  keep  out  animals. 

Fire  making. — The  Remontados  have  two  primitive  methods 
of  producing  fire,  the  firesaw  and  the  pinkian  (flint  and  steel). 
The  firesaw  method  involves  the  rubbing  of  the  edge  of  split 
bamboo  over  another  piece  in  a  horizontal  position.  Bamboo 
shavings  are  placed  between,  and  rubbing  continues  until  the 
shavings  combust  by  friction.  Ignited  shavings  are  then  blown 
into  a  flame.  The  pinkian  is  an  ensemble  of  flint,  steel,  and 
akipan,  fine  dried  husk  of  palm  trees  which  burns  readily.  The 
steel  is  struck  against  the  flint  and  the  resulting  sparks  igniting 
the  akipan  are  blown  into  a  flame. 

Industries. — The  Remontados  have  very  few  industries. 
They  have  no  knowledge  of  pottery.  A  little  mat,  hat,  and 
basket  weaving  is  done.  Agriculture  is  carried  on  according  to 
the  kaingin  system.  Trade  with  the  lowlanders  in  rattan,  vines, 
almaciga,  and  other  forest  products  is  also  a  source  of  income 
to  them. 

Family  life. — The  Remontados  are  monogamous.  The  dis- 
covery of  adultery,  which  very  seldom  happens,  results  in  the 


64,3  Maceda:  Remontados  of  Rizal  Province  317 

separation  of  the  husband  and  wife.  The  dowry  and  all  the 
marriage  expenses  of  the  couple  are  returned  by  the  offending 
party  to  the  offended,  but  if  this  is  not  accomplished,  the  alter- 
native is  the  death  of  the  guilty  party. 

Marriage. — Marriage,  called  pagbabalae,  is  performed  by  pa- 
rental arrangement.  The  families  of  the  boy  and  the  girl  make 
the  contract  of  marriage  when  the  children  are  still  quite 
young.  When  the  boy  and  the  girl  reach  puberty,  the  parents 
of  the  girl  ask  of  the  young  man's  parent  a  certain  amount 
of  money,  ranging  from  10  pesos  to  100  pesos.  This  sum  is 
locally  termed  bilang,  or  dowry.  Aside  from  the  dowry  the 
girl  is  provided  with  clothes,  and  her  parents  with  rice  and 
working  animals.  The  last  that  the  parents  of  the  boy  provide 
is  the  house  where  the  couple  is  to  live  permanently. 

On  the  day  of  marriage  the  bride  dresses  in  the  house  of  one 
of  her  nearest  relatives.  The  bridegroom  then  fetches  her  and 
they  walk  along  the  street  to  the  bride's  house.  The  relatives 
of  the  bride  kneel  on  the  street  as  the  couple  passes  by  and  beg 
from  them  rice  and  wine.  When  they  reach  the  house,  an  old 
man  performs  the  marriage  ceremony  and  counsels  the  couple 
loudly  in  the  following  words : 

"Kayong  mga  anak  ay  kaawawa  at  kayo  ay  mahihiwalay  na 
upang  mamahay  na1  ng  sarile.  Huag  na  ninyong  uugaliin  ang 
pagkabata,  kung  hindi  parang  sa  matanda  na  at  kung  dumara- 
ting  ang  inyong  mga  magulang  ay  inyong  pakakanin  at  panga- 
iigaiigain."  (I  pity  you  children,  you  are  separating  from  your 
parents  to  live  independently.  Do  not  be  childish  anymore  but 
behave  like  the  old  folks  and  when  both  your  parents  visit  you, 
offer  them  food  and  buyo.) 

After  that  counsel  the  couple  is  considered  married. 

The  poor  Remontados  do  not  adhere  to  these  marriage  rites. 
The  poor  man  and  woman,  after  obtaining  parental  consent,  live 
together  as  husband  and  wife. 

Children. — Customarily  the  child  is  born  in  the  home  of 
its  parents.  The  mother  gives  birth  in  a  squatting  position. 
The  midwife  who  take  charge  of  the  delivery;  is  usually  an  old 
woman,  assisted  by  the  husband.  The  husband  is  always  pres- 
ent, because  it  is  believed  that  if  he  is  absent  the  wife  will  en- 
counter hardships  in  the  delivery  of  the  child. 

Amusements. — Dancing  the  fandango  is  an  indispensable  part 
of  every  feast  among  the  Remontados.  Love  kundimans  are 
sung  to  the  guitar.     The  Remontados  are  very  fond  of  music, 
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so  that  even  at  work  or  while  walking  they  cannot  help  but 
sing.  The  songs  that  they  sing  are  locally  known  as  ilda.  Some 
of  the  beautiful  passages  of  the  ilda  in  rhyme  are  here  quoted : 

"Ako  ay  paalam  malantik  na  iigipin,  sa  iyo  naman  vivo  kung 
tumingin."  (As  he  bids  goodbye  to  the  lady  with  concave  teeth, 
the  man  look  at  her  vividly.) 

"Kung  ako  ay  titigan  ng  maamo  mong  mata,  daig  ang  salapi 
at  badlang  gayuma."  (I  do  not  listen  to  money  and  charms 
when  you  look  at  me  with  your  wistful  eyes.) 

Sickness  and  cure. — Unlike  other  groups  of  mountain  people, 
the  Remontados  regard  their  diseases  as  physical  in  nature. 
They  do  not  believe  that  sickness  is  caused  by  certain  evil  spirits 
whom  they  have  unintentionally  offended.  To  cure  their  ail- 
ments, they  resort  to  many  kinds  of  roots,  leaves,  and  fruits  of 
plants. 

Skin  disease,  called  buni,  is  very  common.  Malaria,  and  en- 
largement of  the  neck  and  the  stomach,  are  other  diseases  pre- 
vailing in  their  community. 

Death  and  burial. — The  Remontados  believe  that  when  a  per- 
son dies  his  spirit  will  return.  Bibit  is  the  local  term  for  the 
spirit  of  the  dead.     They  further  believe  in  a  life  hereafter. 

If  a  person  dies,  he  is  buried  in  the  very  place  where  he 
expired.  There  is  no  cemetery  provided  for  the  dead.  The 
house  inhabited  by  the  deceased  is  burned,  for  it  is  believed  that 
his  spirit  will  return  to  it. 

The  burial  ceremony  is  short  and  simple.  It  is  performed  by 
an  elder  man  who  recites  the  following: 

Iiwan  namin  ang  sigala  at  lalamnan  ng  iyong  ngangangain  at  ikukuha 
ka  namin  ng  pagkain  mo  pagkat  hindi  ka  na  makakain  ng  pagkain  natin 
dahil  sa  ikao  ay  namatay  na.  Sayang  ka  naman  at  hindi  mo  na  makakain 
ang  iyong  pinag  paguran  at  ikao  ay  pagtatapusan  namin  sa  mga  lingong 
arao.  Kami  ay  aalis  na  dito  sa  iyong  kinamatyan  at  aming  susunugin 
pagkat  kami  ay  bibibiten.  (We  are  leaving  the  wallet  with  buyo  and  we 
will  provide  you  with  food  because  you  will  not  be  able  to  eat  your  share 
with  us  and  by  next  week  we  will  celebrate  the  ninth  night  of  prayer 
for  you.    We  will  destroy  our  house  otherwise  your  spirit  may  visit  us.) 

Then  all  persons  present  at  the  ceremony  sing  the  song  for  the 
dead  called  dalet.  This  dalet  is  repeatedly  sung  for  nine  nights 
successively. 

Liko  liko  ka  man  sapa  dati  kitang  binabanka,  doon  dao  ay  may  lanka 
matamis  dao  pati  sutla. 

Langit  langit  na  maitim  ibababa  ka  na  namin  at  sa  Dios  iaalay  namin 
upang  sa  pagkakasala'y  patawarin. 
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(You  will  pass  a  meandering  stream  and  you  will  reach  the  place  where 
sterile  carpels  of  jackfruits  are  also  sweet.  Clowdy  sky,  we  are  lowering 
the  deceased  and  we  will  pray  God  to  pardon  him  for  his  sins.) 

The  relatives  of  the  deceased  visit  the  resting  place,  bringing 
food  and  other  offerings  on  the  third  day.  To  know  if  the  spirit 
of  the  dead  visited  the  house  where  the  nine  nights  of  prayer 
were  held,  they  spread  ashes  on  a  winnowing  tray  at  the  entrance 
of  the  house.  This  is  done  on  the  fourth  night  after  the  inter- 
ment. The  following  morning  the  tray  is  examined,  and  if  the 
surface  of  the  layer  of  ashes  seems  disturbed,  it  is  said  that  the 
spirit  had  returned  in  the  night.  As  a  matter  of  fact  the  dis- 
turbance may  have  been  caused  by  domestic  animals  roaming 
about  the  house  at  night. 


ILLUSTRATIONS 

Plate!  1 
Fig.  1.  A  Remontado  village. 
Figs.  2  to  4.  Three  types  of  Remontado  houses. 

Plate  2 
Fig.  1.  A  Remontado  couple. 

2.  A  Remontado  fandanguero. 

3.  Remontado  traders  and  children,  showing  the  manner  of  carrying 

burdens  on  the  back  suspended  from  the  head  with  straps. 

Plate  3 
Fig.  1.  A  Remontado  president. 

2.  A  Remontado  woman. 

3.  A  Remontado  man,  showing  his  bejuco  armlet. 

Plate  4 

Fig.  1.  The  biggest  Remontado  family  in  a  village,  consisting  of  10  children. 
Figs.  2  and  3.  Groups  of  Remontados  of  barrio  Layban,  Tanay,  Rizal  Prov- 
ince. 
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128  pp.,  illus.     Price,  ?1.50. 

Davis,  Robert  H.  Deep  diving  and  submarine  operations;  a  manual  for 
deep  sea  divers  and  compressed  air  workers.  London,  The  Saint  Cath- 
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selected  household,  workshop  and  scientific  formulas,  trade  secrets, 
chemical  recipes,  processes  and  money  saving  ideas  for  both  the  ama- 
teur and  professional  worker;  revised  and  enlarged  edition  by  T. 
O'Conor  Sloane.  New  York,  Norman  W.  Henley  publishing  company, 
1937.     833  pp.,  illus.     Price,  $4. 

Joyeux,  Ch.,  and  A.  Sic&  Precis  de  medecine  coloniale.  2d  ed.  Paris, 
Masson  et  Cie,  1937.     1250  pp.     Price,  170  frs. 

Mansfield,  William.  Materia  medica,  toxicology  and  pharmacognosy.  St. 
Louis,  The  C.  V.  Mosby  Company,  1937.     707  pp.,  illus.     Price,  $6.75. 

Monro,  C.  C.  A.  Polychaeta.  The  John  Murray  expedition,  1933-34, 
Scientific  reports,  vol.  4,  no.  8.  London,  The  British  Museum  (Nat- 
ural History),  1937.     pp.  243-321,  illus.     Price,  5s. 

Morrison,  A.  Cressy.  Man  in  a  chemical  world;  the  service  of  chemical 
industry.     New  York,  Charles  Schribners'  sons,  1937.    292  pp.    Gratis. 

Needham,  James  G.,  and  others.  Culture  methods  for  invertebrate  animals. 
A  compendium  prepared  cooperatively  by  American  zoologists  under  the 
direction  of  a  committee  from  Section  F  of  the  American  Association 
for  the  Advancement  of  Science.  Ithaca,  Comstock  publishing  company, 
1937.     590  pp.,  illus.     Price,  $4. 
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Otter,  G.  W.  Rock-destroying  organisms  in  relation  to  coral  reefs.  Great 
Barrier  Reef  Expedition,  1928-29,  Scientific  reports,  vol.  1,  no.  12. 
London,  British  Museum  (Natural  History),  1937.  pp.  323-352,  plates, 
illus.     Price,  5s. 

Page,  Victor  Wilfred.  Ford  V  8  cars  and  trucks;  construction — opera- 
tion— repair;  a  most  complete  and  practical  manual  explaining  the 
construction  of  all  parts  of  late  model  Ford  automobiles  with  in- 
structions for  driving,  servicing  and  repairing;  written  in  simple  lan- 
guage; a  universal  book  of  reference;  illustrated  by  many  specially 
made  diagrams  and  distinctive  original  photographs  of  actual  parts 
furnished  by  the  factory  service  department.  New  York,  Norman  W. 
Henley  publishing  company,  1937.     729  pp.,  illus.     Price,  $2.50. 

Poppe,  Thomas  William,  and  H.  P.  Strand.  House  wiring;  a  treatise; 
describing  and  illustrating  up-to-date  methods  of  installing  electric  light 
wiring,  bell  and  telephone  wiring  and  burglar  alarm  wiring;  intended 
for  the  electrician,  helper  and  apprentice,  fully  illustrated  by  191  orig- 
inal engravings.  8th  ed.  rev.  and  enl.  New  York,  Norman  W.  Henley 
publishing  company,  1937.     256  pp.,  illus.     Price,  fl. 

Shephard,  C.  Y.  The  Cacao  industry  of  Trinidad;  some  economic  aspects. 
Series  II-IV.  Trinidad,  Government  printing  office,  1936.  2  vols. 
Copies  of  these  publications  may  be  obtained  on  application  to  the  Edi- 
tor, "Tropical  Agriculture,"  Imperial  College  of  Tropical  Agriculture, 
Trinidad,  B.  W.  I.     Price,  7s. 

Sweetman,  Harvey  L.  The  biological  control  of  insects;  with  a  chapter  on 
weed  control.  With  a  foreword  by  L.  0.  Howard.  Ithaca,  Comstock 
publishing  company,  Inc.,  1936.     461  pp.,  illus.     Price,  $3.75. 

United  fruit  company.  Research  Department.  Nutritive  and  therapeutic 
values  of  the  banana;  a  digest  of  scientific  literature.  Boston,  United 
fruit  company,  1936.     143  pp.     Gratis. 

REVIEWS 

Adolescence;  A  Study  in  the  Teen  Years.  By  Lawrence  Augustus  Averill. 
Boston,  Houghton  Mifflin  Company,  1936.     496  pp.     Price,  $2.25. 

As  one  of  the  most  recent,  it  undoubtedly  is  the  most  inter- 
estingly written  of  the  books  dealing  with  that  most  revolutionary 
period  of  life,  adolescence.  The  book  is  different  fromi  most 
textbooks  on  the  subject  in  that  the  author  "has  paid  little 
attention  to  theories"  but  has  instead,  according  to  the  author's 
preface,  "endeavored  rather  to  present  the  adolescent  individual 
as  a  living,  striving,  flesh-and-blood  person  whose  growth  and 
development  are  in  considerable  measure  determined  by  the 
nature  of  the  parental,  social,  and  community  influences  that 
surround  him." 

The  author  presents  in  case  studies  adolescent  behavior  and 
conduct.  This  makes  the  book  interesting  reading  from  begin- 
ning to  end.  The  book  is  recommended  to  all  who  deal  with 
adolescents,  whether  at  home,  at  school,  or  in  the  community. 
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Parents  especially  should  find  this  book  not  only  delightful 
reading  but  also  instructive  in  problems  dealing  with  their 
children's  behavior. 

This  book  has  fourteen  chapters.  Some  of  the  chapters  that 
should  be  of  interest  to  every  one  are :  Crime  and  Delinquency ; 
The  Parent  and  the  Adolescent ;  The  School  and  the  Adolescent ; 
The  Role  of  Sex  in  Adolescence;  The  Adolescent's  Religion. 

— S.  G.  P. 

Applied  Soil  Mechanics.  By  William  S.  Housel.  University  of  Michigan, 
Civil  Engineering  Department,  1933.  94  pp.,  illus.,  plates.  Mimeo- 
graphed.    Price,  bds.  $4.40. 

A  comprehensive  treaty  on  applied  soil  mechanics,  useful  to 
the  highway  and  construction  engineers  in  general  and  agricul- 
tural engineers  in  particular.  The  historical  development  of 
the  subject  is  well  discussed  in  the  first  chapter. 

In  a  lengthy  discussion  the  author  makes  a  very  clear  ex- 
position of  the  subject  on  pressure  distribution  with  well-selected 
analogy.  The  theory  of  soil  resistance  and  methods  of  measure- 
ment covers  the  rest  of  the  book.  The  book  is  furnished  with 
illuminating  illustrations,  tables,  and  diagrams. — D.  Z.  R. 

Asia  Directory;  A  Complete  and  Up-to-date  Guide  to  the  Principal  Man- 
ufacturers, Exporters,  Importers,  Merchants,  Shipping  and  Insurance 
Companies,  Banks,  Commercial  and  Governmental  Organizations,  etc. 
in  the  Japanese  Empire,  British  India,  Burma,  Ceylon,  China,  the  Dutch 
East  Indies,  French  Indo-China,  Hawaiian  Islands,  Hongkong,  Kwan- 
tung,  Territory,  Manchoukuo,  Philippine  Islands,  Siam,  Straits  Set- 
tlements; Classified  according  to  Commodities  and  Trades,  and  Ar- 
ranged Alphabetically  for  Rapid  Reference.  1936-37  Edition.  Yoko- 
hama, Japan,  The  Asia  Directory  Publishing  Company.     Price,  Y15. 

The  editor  of  the  Asia  Directory  says  in  his  preface  that  he 
has  endeavored  not  only  to  fulfill  the  need  for  a  genuinely 
up-to-date  and  comprehensive  business  directory  but  "also  to 
provide  a  link  between  potential  buyers  and  sellers,  so  that  they 
may  get  into  direct  touch  with  one  another."  In  order  to  check 
up  personally  the  entries  in  the  Directory,  Mr.  R.  Mori,  the 
editor,  travelled  extensively  in  all  the  countries  dealt  with,  ex- 
cept North  China  and  Manchoukuo. 

This  directory  is  of  particular  value  only  to  those  interested 
in  Japanese  products,  as  it  deals  with  manufacturers,  exporters, 
and  merchants  in  22  important  cities  in  Japan.  The  Directory 
covers  the  Japanese  Empire  more  extensively  than  the  other 
countries.  More  than  half  of  the  whole  volume  is  devoted  to 
the  Japanese  Empire  alone. 
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The  indices  given  are;  Index  to  Towns;  Index  to  Countries, 
Towns,  etc. ;  Index  to  Names  of  Advertisers ;  and  Index  to  Trade 
Headings  for  the  Japanese  Empire  only.  The  page  numbers  do 
not  run  consecutively  throughout  the  book,  each  country  being 
given  new  pagination. 

The  book  should  be  in  the  office  of  every  commercial  firm 
importing  Japanese  products.  Exporters  and  importers  will 
find  it  a  good  source  of  information  in  establishing  trade  rela- 
tions with  Japan  and  other  oriental  countries. — P.  S.  S. 

Disability  Evaluation;  Principles  of  Treatment  of  Compensable  Injuries. 
By  Earl  D.  McBride.  Philadelphia,  J.  B.  Lippincott  Company,  1936. 
623  pp.,  illus.,  tables,  diagrs.     Price,  $8. 

This  is  a  reference  book  of  extraordinary  exhaustiveness.  It 
contains  careful  description  of  the  most  common  injuries  and 
disabilities  following  industrial  accidents,  and  also  extended  dis- 
cussion and  practical  consideration  of  the  ways  of  appraisal  or 
evaluation  of  these  disabilities.  The  description  of  the  suggested 
treatment  and  methods  of  rehabilitation  is  clear  and  logical. 
This  books  should  be  in  the  library  of  every  practicing  surgeon. 

—J.  I.  A. 

Experimental  Studies  on  a  Transmissible  Myelomatosis  (Reticulosis)  in 
Mice.  By  Otto  Kaalund-J^rgensen.  Acta  Radiologica,  Supp.  XXIX. 
Copenhagen,  Levin  &  Munksgaard,  1936.  142  pp.,  plates,  tables. 
Price,  Swedish  cr.  12. 

This  monograph  gives  the  results  of  an  experimental  in- 
vestigation on  the  nature,  histology,  and  mode  of  propagation 
of  a  transmissible  myelomatosis  in  mice.  The  disease  is  com- 
pared with  the  filterable  fowl  leukoses,  the  transplantable  mam- 
malian tumors,  the  transmissible  leukoses,  and  the  human  leu- 
koses. Among  the  important  findings  recorded  is  that  the 
mouse  myelomatosis  differs  from  the  leukoses  of  fowls  by  its 
nontransmissibility  by  a  cell-free  agent.  In  this  respect  it 
resembles  the  mammalian  tumors,  but  differs  from  them  in  being 
a  systemic  generalized  disease  which  cannot  be  transmitted  by 
intravenous  inoculation. — M.  T. 

Factor  Table,  Giving  the  Complete  Decomposition  of  All  Numbers  Less 
than  100,000.  Prepared  Independently  by  J.  Peters,  A.  Lodge,  E.  J. 
Ternouth  and  E.  Gifford,  and  Collated  by  the  British  Association  Com- 
mittee for  the  Calculation  of  Mathematical  Tables.  (British  Asso- 
ciation for  the  Advancement  of  Science.  Mathematical  Tables,  vol. 
6).  London,  Office  of  the  British  Association,  1935.  291  pp.,  tables. 
l»rice,  20s. 


64,3  Books  327 

A  factor  table  is  of  great  value  to  those  engaged  in  mathemat- 
ical calculations.  A  glance  at  these  tables  of  the  British  Asso- 
ciation for  the  Advancement  of  Science  reveals  painstaking  and 
laborious  effort  in  producing  this  very  handy  and  valuable  table 
for  mathematicians. — J.  C.  E. 

Farm  Organization  and  Management.  By  G.  W.  Forster.  Ann  Arbor, 
Michigan,  Edwards  Brothers,  Inc.,  1935.  210  pp.  tables,  illus. 
Price,  $3. 

The  author,  G.  W.  Forster,  Agricultural  Economist,  North 
Carolina  State  College  of  Agriculture,  University  of  North 
Carolina,  has  had  actual  farm  experiences  in  several  parts  of 
Canada  and  the  United  States,  and  also  1 5  years  of  teaching  and 
research  experience.  In  this  book  he  has  integrated  the  general 
economic  principles  as  they  apply  to  farm  management  and 
sound  farm  practices,  making  it  very  satisfactory  for  teaching 
purposes.  It  is  divided  into  two  parts — the  first  part  dealing 
with  the  organization  of  the  farm  and  the  second  part  with 
its  management.  Types  of  farming  and  farm  records  have 
been  omitted  in  the  text  to  give  way  to  those  subjects  which 
deal  primarily  with  the  organization  and  management  of  indi- 
vidual farms. 

The  most  important  feature  of  the  book  is  that  the  author 
always  supports  his  ideas  with  either  tabulated  or  graphical 
illustrations,  and  every  chapter  is  followed  by  a  set  of  questions 
which  are  very  helpful  to  a  ready  understanding  of  the  subject. 
To  teachers  and  students  of  agricultural  economics,  farm  man- 
agers and  administrators,  agricultural  leaders,  and  those  actively 
engaged  in  similar  undertakings,  Farm  Organization  and  Man- 
agement is  a  valuable  book. — H.  S.  S. 

German  Agricultural  Policy,  1918-1934.  The  development  of  a  National 
Philosophy  Toward  Agriculture  in  Postwar  Germany.  By  John  Brad- 
shaw  Holt.  Ghapel  Hill,  The  University  of  North  Carolina  Press, 
1936.     240  pp.,  maps.     Price,  $2.50. 

This  book  is  a  comprehensive  presentation  of  Germany's 
agricultural  policy  during  the  postwar  period,  from  1918  to 
1934.  It  was  presented  as  a  dissertation  for  the  degree  of 
doctor  of  philosophy  at  the  University  of  Heidelberg,  Germany. 
It  is  composed  of  four  parts. 

The  first  part  discussed  the  farm  policy  of  a  socialistic,  eco- 
nomic-political group — the  Social  Democrats.  Legislative  meas- 
ures were  enacted  between  1918  and  1920,  defining  the  farm 
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policy  of  the  Social  Democratic  Party,  which  emerged  from 
the  Council  of  People's  Commissars  of  the  Revolution,  as  it  was 
consistent  with  its  desire  to  socialize  and  democratize  both 
labor  and  capital  for  the  benefit  of  the  consumers. 

Part  2  deals  with  the  return  to  liberalism.  The  consumers 
demanded  cheap  foodstuffs  and  low  taxes,  while  the  producers 
strove  for  high  prices.  On  account  of  the  changed  composition 
of  the  Reichstag,  where  the  producers  had  the  upper  hand,  the 
government  abolished  the  food  administration  in  1923  and  ap- 
proved measures  for  low  taxes. 

Industrial  control,  federalization,  and  the  Farm  Revolt  are 
the  subjects  treated  in  the  third  part.  Continuing  the  enforce- 
ment of  the  Land  Settlement  Act  there  was  effected  a  big  re- 
distribution of  lands,  so  that  from  1919  to  1932  about  4  per 
cent  of  the  estates  in  the  northern  provinces  were  redistributed 
in  the  form  of  small  family  subsistence  farms.  The  Govern- 
ment agricultural  price  policy  became  more  complicated,  as  it 
had  to  deal  with  such  difficult  phases  as  farm  credit,  protective 
tariff,  and  control  of  food  consumption. 

The  last  part  presents  the  rule  of  National  Socialism  in  regard 
to  agriculture.  In  1933  the  National  Socialism  Party  came  into 
power.  In  accordance  with  the  Party's  1930  program,  the 
Government  gave  the  farmers  absolute  protection  against  any 
threat  of  depression.  The  export  industry  of  Germany  was 
sacrificed  to  protect  the  domestic  farm  prices.  In  fact,  the 
policy  adopted  was  of  a  national-racial  character ;  and  the  party 
in  power  was  ready  to  decide  on  all  questions  involving  not  only 
economic,  but  also  social  and  political  as  well. 

The  book  is  very  instructive  and  should  be  read  by  all  those 
concerned  with  the  formulation  of  Government  agricultural 
policies. — H.  S.  S. 

Individual  Psychology:  Theory  and  Practice.  By  C.  M.  Bevan-Brown,  G.  E. 
S.  Ward,  and  F.  G.  Crookshank.  London,  The  C.  W.  Daniel  Company, 
Ltd.,  1936.     79  pp.     Price,  paper,  2s  6d. 

The  pamphlet  contains  a  series  of  articles  on  the  theory  and 
practice  of  individual  psychology.  The  first  article,  by  Dr.  C. 
M.  Bevan-Brown,  Chairman  of  the  Medical  Society  of  Individual 
Psychology  of  London,  is  really  his  presidential  address.  It  is 
a  plea  for  correlation  of  the  various  schools  of  psychoanalysis 
of  Freud,  Jung,  and  Adler. 
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The  second  article,  "Heart  and  Mind/'  by  Dr.  G.  E.  S.  Ward, 
a  cardiologist,  discusses  the  'supreme  importance  of  the  state 
of  mind  of  the  patients'  when  dealing  with  cardiac  cases. 

The  reader  who  is  not  acquainted  with  psychological  literature 
will  wonder  what  individual  psychology  is.  This  series  of  arti- 
cles will  give  the  reader  some  idea  of  this  school  of  psychology, 
founded  by  the  late  Dr.  Alfred  Adler,  the  internationally  known 
physician  and  psychologist. — S.  G.  P. 

Land  Settlement;  A  Report  Prepared  for  the  Carnegie  United  Kingdom 
Trustees.  By  A.  W.  Menzies-Kitchin.  With  a  Foreword  by  the  Trus- 
tees- Edinburgh,  T.  and  A.  Constable,  Ltd.,  1935.  175  pp.,  tables. 
Gratis. 

This  book  presents  an  exhaustive  study  of  land  settlement 
problems  in  Great  Britain.  It  was  the  assigned  task  of  the 
author  to  suggest  plans  for  a  new  land  settlement  program.  In 
the  preparation  of  his  report  to  the  Carnegie  United  Kingdom 
Trustees,  Mr.  Kitchin  gathered  an  immense  amount  of  informa- 
tion in  the  course  of  his  trips  to  many  parts  of  England  and  Scot- 
land, supplemented  by  data  obtained  while  making  personal 
visits  to  certain  sections  of  three  leading  countries  in  Continen- 
tal Europe.  In  this  particular  field  of  economics,  Mr.  Kitchin's 
work  can  hardly  be  excelled  in  thoroughness  of  treatment  and 
in  carefully  reasoned  arguments  that  led  him  to  draw  the  con- 
clusions he  did.  The  reader  should  examine  the  report  and  the 
"foreword"  by  Mr.  Elgin  representing  the  trustees,  contained 
in  the  same  volume.  It  will  be  seen  that  while  the  trustees 
differed  from  Mr.  Kitchin  on  one  vital  point — the  size  of  holding 
most  appropriate  for  settlement — it  would  be  conceded  that  the 
author  was  justified  in  making  the  deduction  strictly  from  the 
economist's  viewpoint.  Upon  a  broad  consideration  of  the  va- 
rious questions  involved,  the  author  finally  arrived  at  a  few 
specific  conclusions,  of  which  the  proper  size  of  holding  for 
the  unemployed  laborer  is  of  utmost  importance. — H.  S.  S. 

Modern  Views  of  Atomic  Structure.  By  Dr.  Karl  Rast.  Translated  from 
the  German  by  Dr.  W.  O.  Kermack.  London,  Frederick  Muller,  1935. 
156  pp.,  illus.     Price,  7s  6d. 

As  stated  in  the  translator's  preface,  this  book  gives  an  ac- 
count, in  nonmathematical  language,  of  the  advances  which 
have  been  made  in  recent  years  in  the  domain  of  atomic  theory, 
with  special  reference  to  that  problem  which  is  of  fundamental 
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importance  to  the  chemist,  namely,  the  essential  nature  of  the 
periodic  system  of  the  elements.  Some  of  the  more  important 
advances  that  have  been  made  since  the  original  German  text 
was  published  are  also  included. 

Various  topics,  such  as  Avogadro's  number,  the  structural 
units  of  the  atom,  quantum  theory  and  numbers,  periodic  system, 
X-Ray  spectra  and  electro-magnetic  mass  are  discussed  and  ex- 
plained in  a  most  interesting  and  popular  style. — A.  P.  W. 

An  Outline  of  Malayan  Agriculture.  Compiled  by  D.  H.  Grist.  (Malayan 
Planting  Manual  No.  2)  Published  by  the  Dept.  of  Agriculture,  Straits 
Settlements  and  Federated  Malay  States,  Kuala  Lumpur,  1936.  377 
pp.,  illus.,  maps,  plates.     Price,  ?3. 

In  the  treatment  of  the  agricultural  conditions  of  Malaya,  the 
author  has  a  complete  view  of  the  development  of  the  geograph- 
ical conditions,  climate,  geology  and  soils,  and  also  the  develop- 
ment of  politics,  communications,  populations,  and  agricultural 
industries.  Treatises  on  land  tenure,  agricultural  policy,  agri- 
cultural population  and  Malayan  agricultural  service,  are  com- 
plete, although  not  in  detail,  and  contain  the  most  essential  and 
fundamental  facts  needed  by  students  of  the  subject.  In  the 
second  chapter,  where  methods  of  cultivation  and  soil  treat- 
ment are  emphasized,  the  tools  and  their  use  for  each  individual 
crop  or  plant  are  described  in  detail.  In  the  third,  each  major 
crop  of  Malaya  such  as  rubber,  coconuts,  rice,  oil  palms  and 
pineapples,  is  treated  separately.  How  these  plants  are  treated 
in  Malaya,  including  income  which  is  the  most  important  part 
of  any  commercial  undertaking,  is  discussed  in  this  chapter  in 
detail  for  the  information  of  all. — M.  B.  R. 

Precis  de  Parasitologic.  By  E.  Brumpt.  5th  Edition.  Paris,  Masson  et 
Cie.,  1936.  2  vols.,  v.  1,  xii  -f  1082  pp.;  v.  2,  1083-2139  pp.  Illus., 
plates.     Price,  200  frs. 

The  Precis  de  Parasitologic  is  one  of  the  few  much  appre- 
ciated books  on  parasitology,  and  the  author  should  be  con- 
gratulated for  this  fifth  revised  edition.  As  now  presented,  it 
has  all  the  admirable  qualities  of  the  fourth  edition  and  includes 
much  of  what  has  recently  been  brought  to  light  as  the  result  of 
the  researches  of  the  numerous  workers  scattered  to  the  four 
corners  of  the  world.  The  illustrations  are  excellent.  Volume 
1  devotes  about  one  hundred  pages  to  general  problems  in  para- 
sitology, followed  by  discussions  on  the  spirochetes,  Protozoa, 
trematodes,  cestodes,  and  nematodes.  In  volume  2  the  annelids, 
arthropods,  and  fungi  of  medical  importance  are  taken  up. 

— M.  T. 
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Psychology  in  Questions  and  Answers.    By  Rev.  Hilarion  Duerk.     New 
York,  P.  J.  Kenedy  &  Sons,  1936.     230  pp.     Price,  $1.50. 

This  book  is  a  welcome  addition  to  the  many  publications  al- 
ready in  existence  concerning  the  science  of  psychology.  The 
method  of  presentation  is  quite  unique,  and  simple  enough  to  be 
understood  by  lay  readers.  The  title  of  the  book,  however,  is 
slightly  misleading,  for  it  deals  not  with  the  Science  of  psychol- 
ogy as  viewed  today  by  modern  psychologists,  but  with  psychol- 
ogy from  the  standpoint  of  scholasticism  or  Catholicism.  Thus, 
to  the  first  question,  "What  is  Psychology?"  (page  3)  the  author 
answers  "Psychology  is  the  science  of  the  soul  and  its  operations 
or  functions  through  the  organisms  of  the  body."  Modern 
psychologists  have  long  ago  given  up  the  soul  as  the  subject 
matter  of  psychology. 

Another  example:  Question  88  (p.  38)  "Does  the  infant  at 
birth  possess  an  intellect  and  a  free  will?"  Answer :  "The  infant 
from  the  first  moment  of  conception,  according  to  the  more 
scientific  opinion  of  psychologists,  possesses  an  intellect  and  free 
will  .  .  ."  "Now,  just  who  are  the  psychologists  whose  scienti- 
fic opinions  are  referred  to?"  If  the  author  refers  to  the  scho- 
lastic psychologists  he  is  right,  but  if  he  refers  to  the  rank  and 
file  of  modern  psychologists  the  answer  is  hardly  tenable. 

The  books  is,  however,  intended  for  students  of  Catholic  in- 
stitutions. As  such  it  is  important,  because  it  presents  psychol- 
ogy from  the  scholastic  point  of  view.  The  reviewer  recom- 
mends it,  however,  to  all  psychologists  in  order  that  they  may 
rightly  understand  Catholic  psychology. — S.  G.  P. 

Psychology  of   Sex;   A   Manual  for   Students.     By  Havelock   Ellis.     New 
York,  Emerson  Books,  Inc.,  1937.     377  pp.     Price,  $3. 

This  is  a  well-written  manual  intended  especially  for  medical 
students,  but  it  may  be  profitably  used  by  all  students  of  sex 
psychology.  It  is  clear  and  instructive.  Although  new  ter- 
minologies are  introduced  which  at  first  sight  may  seem  strange 
and  foreign  to  the  student,  their  simple  explanation  and  defini- 
tion make  them  easily  understood. 

The  author  opens  to  the  student  a  panoramic  view  of  sex 
knowledge  and  its  psychology  from  the  earliest  philosophers  to 
the  modern  psycho-analysts.  He  gives  a  perspective,  clear  and 
encouraging,  which  only  an  author  of  wide  experience  and  knowl- 
edge can  give.  With  a  bold  conclusion  he  confirms  the  ideas 
of  other  investigators  and  gives  hope  to  victims  of  neuroses 
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due  to  bad  effects  of  masturbation  which  are  more  imaginary 
than  real. 

A  striking  treatment  of  the  subject  is  the  lengthy  discus- 
sions of  normal  conditions.  The  abnormal  is  dealt  with  suffi- 
ciently to  be  clearly  understood. 

In  his  conclusion  he  offers  no  definite  remedy  for  abnormal 
sexual  psychic  conditions,  although  he  points  out  that  sublima- 
tion may  be  utilized  as  one  of  the  promising  and  effective  ways 
of  diverting  excess  sex  impulse.  Other  supplementary  treat- 
ments will  have  to  be  continued  in  dealing  with  sex  perversions. 

— U.  D.  M. 

Soil  Science;  Its  Principles  and  Practice  Including  Basic  Processes  for 
Managing  Soils  and  Improving  their  Fertility.  By  Wilbert  Walter 
Weir.  (Lippincott's  Agricultural  Science  Series)  Chicago,  J.  B.  Lip- 
pincott  Company,  1936.    615  pp.,  maps,  illus.     Price,  $3.50. 

The  author  of  this  book  has  presented  a  bird's  eye  view  of 
soil  science.  A  historical  development  of  agriculture  and  the 
rise  of  scientific  thought  is  well  treated  in  the  first  chapter. 
The  following  chapters  cover  all  branches  of  soil  science — 
chemical,  physical,  biological,  irrigation  and  drainage,  erosion, 
soil  classification,  mapping,  fertilizers,  and  others.  A  wealth 
of  references  is  listed  at  every  end  of  the  chapter.  Tables,  illus- 
trations, and  pictures  made  clear  some  of  the  interesting  facts 
mentioned. 

The  chapter  on  the  modern  concept  of  soils  discusses  briefly 
the  position  of  soil  as  an  independent,  natural,  historical  body. 

This  book  will  make  an  excellent  textbook  for  students  in 
agricultural  colleges.  Each  subject  is  treated  well  and  briefly 
in  simple  language  within  the  grasp  of  any  undergraduate 
student.— D.  Z.  R. 

Studies  on  the  ^Etiology  and  Pathogenesis  of  Cataracta  Zonularis.  An 
Academic  Treatise  by  Gunnar  von  Bahr.  Upsala,  Almquist  and  Wik- 
sells  Boktryckeri,  1936.     236  pp.,  plates,  diagrs. 

This  work  is  a  detailed  study  on  the  aetiology  and  pathogenesis 
of  zonular  cataract.  The  morphology,  cause,  and  pathogenesis 
of  this  form  of  cataract  are  well  reviewed,  giving  special  em- 
phasis on  the  element  of  heredity  in  the  formation  of  the  type 
of  cataract.  Tetany  is  an  important  factor  in  the  formation 
of  this  opacity  of  the  lens,  more  so  in  cases  with  certain  nu- 
tritional deficiencies,  such  as  rickets.  The  formation,  once  it 
has  begun,  will  continue  in  spite  of  the  disappearance  of  the 


64,3  Books  333 

tetany.  The  opacity  appears  like  vacuoles  containing  an  opaque 
substance.  Decrease  in  the  calcium  content  of  the  blood  does 
not  predispose  the  case  to  formation  of  this  lamellar  cataract. 

— C.  D.  A. 

The  Study  of  the  Soil  in  the  Field.  By  G.  R.  Clarke.  Published  under 
the  auspices  of  the  Imperial  Forestry  Institute,  University  of  Oxford. 
Oxford,  Clarendon  Press,  1936.     142  pp.    Price,  5s  or  M.50. 

This  book  gives  a  comprehensive  and  concise  description  and 
method  of  studying  the  soil  in  the  field.  As  a  guide  to  a  soil 
scientist  in  the  field  it  gives  in  detail  the  fundamental  factors 
required  in  field  observation.  The  first  three  chapters  deal 
mainly  with  the  fundamental  principle  of  gathering  data  in  the 
field. 

The  chapter  on  soil  survey  and  mapping  describes  briefly 
the  steps  necessary  before  going  to  the  field.  The  last  chapter 
gives  a  panorama  of  the  various  soil-survey  systems  of  several 
countries.  This  book  should  be  in  the  possession  of  every 
soil  scientist,  especially  the  field  man. — D.  Z.  R. 

Training  in  Industry:  A  Report  Embodying  the  Results  of  Inquiries  Con- 
ducted Between  1931  and  1934  by  the  Association  for  Education  in 
Industry  and  Commerce.  Edited  by  R.  W.  Ferguson.  London,  Sir 
Isaac  Pitman  and  Sons,  Ltd.,  1935.     156  pp.     Price,  $1.75. 

This  book  is  a  general  summary  of  inquiries  made  in  the 
course  of  three  years  from  about  forty  firms  and  industrial 
concerns.  It  is  edited  by  R.  W.  Ferguson  whose  work  with 
the  Association  for  Education  in  Industry  and  Commerce  in 
England  is  well  known. 

The  report,  consisting  of  87  pages,  is,  as  stated  in  the  in- 
troduction, a  statement  of  fact  and  a  record  of  experience, 
rather  than  an  exposition  of  theories.  The  Appendices,  in  69 
pages,  giving  the  schemes  of  educational  training  adopted  by 
fourteen  large  industrial  concerns  in  England,  are  instructive 
and  interesting  reading.  References  on  the  methods  used  in 
selecting  new  employees  are  also  given  in  the  Appendices. 

While  the  book  is  of  particular  value  to  executives  of  industrial 
and  commercial  establishments,  it  is  also  of  interest  to  our 
authorities  in  connection  with  vocational  education  programs 
of  the  government.  College  and  university  authorities  giving 
commercial  and  technical  courses  will  find  it  instructive  read- 
ing.—A.  S.  A. 
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Yeast  Fermentation  and  Pure  Culture  Systems.  By  Stephen  Laufer  and 
Robert  Schwarz.  New  York,  Schwarz  Laboratories,  Inc.,  1936.  112 
pp.,  illus.     Price,  $2.50. 

This  monograph  is  a  practical  and  yet  scientific  treatise  on 
yeasts.  As  stated  in  the  author's  preface,  it  "is  intended  to 
serve  the  practical  brewer  as  a  manual  that  will  furnish  him 
the  most  important  information  regarding  fermentations."  It 
is  a  very  readable  book.  In  going  from  page  to  page  one 
cannot  help  but  admire  the  dexterity  of  the  authors  in  pre- 
senting in  such  limited  space  so  much  valuable  information. 
Both  students  and  professionals  will  find  it  a  good  addition  to 
their  lists  of  references. — M.  B. 
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A  REDESCRIPTION  OF  THE  GENUS  MIROGOBIUS  HERRE 

(GOBIIME) 

By  Hilaeio  A.  Roxas  and  Guillermo  J.  Blanco 
Of  the  Fish  and  Game  Administration,  Bureau  of  Science,  Manila 

Herre  (1927)  established  the  genus  Mirogobius  to  accommo- 
date two  new  species  of  small  gobies,  M.  stellatus  collected  from 
Lanigay,  Polangui,  Albay  Province,  January  25,  1926,  and  M. 
lacmiris  collected  from  Laguna  de  Bay,  Laguna  Province,  in 
July,  1926.  On  a  field  trip  of  the  junior  author,  from  Novem- 
ber, 1934  to  July  16,  1935,  he  collected  species  of  transparent 
small  gobies  belonging  to  the  genus  Mirogobius  from  Paoay 
Creek  and  Buttong  Lake,  Laoag,  Ilocos  Norte  Province.  This 
genus  is  distributed  throughout  Luzon,  although  the  bodies  of 
inland  waters  where  its  species  are  found  are  separate  and  dis- 
tinct from  each  other. 

The  study  of  the  specimens  from  northern  Luzon  and  a  re- 
examination of  the  type  specimens  of  M.  stellatus  and  M.  locus- 
tris  collected  from  Laguna  de  Bay,  warrant  a  redescription  of 
the  genus  Mirogobius.  The  reexamination  reveals  a  greater  fin- 
ray  count  of  the  dorsal  and  anal  fins  of  M.  stellatus  and  M.  la~ 
custris  (Tables  1  to  3),  the  presence  of  ctenoid  scales  along 
the  sides  of  the  body  of  the  latter,  and  the  constant  vertebral 
counts  in  both  species  of  the  genus  (Table  3). 

Table  1. — Fin-ray  counts  of  Mirogobius  species,  by  Herre,  1927, 


Specimens. 

Localities,  Luzon. 

Fin  rays. 

Anal. 

1st  dorsal. 

2d 
dorsal. 

M .  itellatus 

Lanigay,  Polangui,  Albay  Province. . 
Laguna  de  Bay,  Laguna  Province 

1,10 
I,  8  to  9 

IV  rarely  V 

V  rarely  IV 

1-7 
1-7 

M.  1  acuatris 

13096 


335 


336 


The  Philippine  Journal  of  Science 


1937 


Table  2. — Fin-ray  counts  of  type  specimens  and  new  specimens  of 
Mirogobius,  July,  1935. 


Specimens. 

Localities,  Luzon. 

Fin  rays. 

No. 

Anal. 

1st  dorsal. 

2d  dorsal. 

19 

M.  steUatus 

Lanigay,     Polangui,     Albay 
Province. 

I,  8  to  13 

V  rarely  IV 

1-7  to  9 

21 

M.  lacustris 

Laguna     de     Bay,     Laguna 
Province. 

I,  10  to  13 

V  rarely  IV 

1-7  to  9 

40 

M.  lacustris 

Paoay  Creek,  Paoay,  Ilocos 
Norte  Province. 

I,  10  to  13 

V  rarely  VI 

1-7  to  9 

31 

M.  lacustris 

Buttong  Lake,  Laoag,  Ilocos 
Norte  Province. 

I,  9  to  12 

V  rarely  IV 

1-7  to  8 

Table  3. — Vertebral  counts  of  the  species  of  Mirogobius  of  Luzon. 


Number  of 
specimens. 

Species. 

Localities,  Luzon. 

Vertebral 

counts  of 

each. 

19 
20 
23 
24 

M.  stellatus 

Lanigay,  Polangui,  Albay  Province.  _ 

25 
25 
25 
25 

M.  lacustris- __ 

Laguna  de  Bay,  Laguna  Province 

M .  lacustris 

Paoay  Creek,  Paoay,  Ilocos  Norte  Province 

Buttong  Lake,  Laoag,  Ilocos  Norte  Province _ 

M.  lacustris 

Genus  MIROGOBIUS  Herre 

Mirogobius   Herre,   Gobies  of  the   Philippines   and   the  China    Sea. 
Philip.  Bu.  Sci.  Monograph  23   (1927)  91. 

Dorsal  V,  rarely  IV  or  VI;  I,  7  to  9;  anal  I,  8  to  13;  skin 
naked  or  with  minute  ctenoid  scales  along  sides  of  body. 

Head  robust,  blunt,  with  large  oblique  mouth;  each  jaw  with  a 
single  row  of  long,  stout,  curved,  widely  spaced  teeth;  a  pair 
of  postsymphysial  canines  in  lower  jaw  behind  outer  row;  in  one 
species  canines  present  only  in  males ;  tongue  notched ;  gill  open- 
ings large,  extending  along  throat;  isthmus  narrow,  branchios- 
tegals  five.  Body  slightly  compressed  laterally;  number  of  ver- 
tebrae 25;  dorsals  far  apart;  pectorals  rounded;  ventrals  form 
subtubulate  sucking  disc;  caudal  subtruncate  with  rounded  cor- 
ners. 

Revised  key  of  the  Philippine  species  of  Mirogobius. 

a\  A  pair  of  postsymphysial  canines  present  in  lower  jaw  of  both  male 
and  female;  anal  I,  8  to  13;  dorsal  fins  V,  rarely  IV;  I,  7  to  9; 
color  darkened  by  many  dark  stellate  spots M.  stellatus  Herre. 

a9.  A  pair  of  postsymphysial  canines  present  in  lower  jaw  of  male  only; 
anal  I,  8  to  13;  dorsal  fins  V,  rarely  VI;  I,  7  to  9;  color  transparent 
yellow  or  creamy  white  with  a  few  black  spots  on  the  head,  chin, 
and  along  sides  of  body M.  lacustris  Herre. 
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MIROGOBIUS  STELLATUS  Herrc. 

Mirogobius  stellatus  Herre,  Gobies  of  the  Philippines  and  the  China 
Sea.     Philip.  Bu.  Sci.  Monograph  23   (1927)  92,  pi.  6,  fig.  4. 

Head  3.4;  depth  4.2  to  5.2;  first  dorsal  V,  rarely  IV;  second 
dorsal  I,  7  to  9 ;  anal  I,  8  to  13. 

Body  slightly  compressed  laterally,  with  an  elongate,  dorsal 
profile  slightly  convex  in  male,  much  arched  in  females ;  greatest 
depth  at  level  of  first  dorsal  and  ventral. 

Head  with  short,  blunt,  and  rounded  snout,  equal  to  eye  diam- 
eter; eyes  lateral,  high  up;  interorbital  space  broad,  equal  in 
eye  diameter;  mouth  large,  strongly  oblique;  lower  jaw  and  chin 
strongly  projecting,  with  posterior  angle  of  maxillary  below 
front  margin  of  middle  eye.  Teeth  in  males  and  females  with 
postsymphysial  canines.  Body  naked,  with  tough  skin  only. 
Number  of  vertebrae  25. 

First  dorsal  composed  of  five,  or  rarely  four,  slender  spines 
connected  with  membranes,  the  first  or  the  second  the  longest, 
the  fourth  spine  slightly  shorter  than  the  third,  the  fifth  much 
shorter  than  the  fourth ;  the  second  dorsal  falling  far  short  from 
the  first  dorsal ;  second  dorsal  and  anal  fins  similar  in  shape,  an- 
gulate  posteriorly,  the  rays  of  both  of  nearly  uniform  height; 
caudal  bluntly  rounded,  4  to  4.5  times  in  length,  shorter  than 
length  of  head.  Pectoral  broad,  rounded  1.5  times  in  head;  ven- 
trals  small,  narrow,  pointed,  subtubulate,  2  times  in  head.  Anal 
papilla  short,  thick,  cylindrical  in  females,  very  elongate,  slender 
and  pointed  in  males. 

Color  in  alcohol  varies  from  yellowish  to  brownish,  with  small 
black  stellate  spots,  with  a  clear  linear  space  longitudinally  from 
axil  of  pectoral  to  the  caudal.  Top  of  head,  snout,  and  cheeks, 
blackish  spotted;  first  dorsal  finely  specked  with  dusky  or  en- 
tirely colorless,  the  other  fins  more  or  less  thickly  dotted  with 
fine  black  specks,  the  ventrals  colorless. 

Nineteen  male  and  female  specimens,  16  to  19  millimeters, 
from  the  type  specimens  collected  January  25,  1926,  at  Lanigay, 
Polangui,  Albay  Province,  have  been  reexamined  (Table  2). 

MIROGOBIUS  LACUSTRIS  Herre. 

Mirogobius  lacxistria  Herre,  Gobies  of  the  Philippines  and  the  China 
Sea.  Philip.  Bu.  Sci.  Monograph  23  (1927)  93,  94;  Notes  on  Fishes 
in  the  Zoological  Museum,  Stanford  University.  Fishes  Herre 
Philip.  Exped.  1931   (1934)   81. 

Head  3.5 ;  depth  4.3 ;  first  dorsal  V,  rarely  IV  or  VI ;  second 
dorsal  I,  7  to  9 ;  anal  I,  8  to  13. 
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Body  laterally  compressed,  caudal  peduncle  elongate,  dorsal 
profile  slightly  convex;  greatest  depth  at  level  of  first  dorsal 
and  ventral. 

Head  large,  blunt,  and  heavy  in  males,  slender  in  females, 
snout  very  wide  and  blunt  in  males,  narrower  and  equally  blunt 
in  females;  eyes  high  up  and  lateral;  interorbital  space  wider 
than  eye  diameter ;  mouth  large  and  strongly  oblique  with  proj- 
ecting lower  jaw,  chin  strongly  rounded  and  oblique,  with  pos- 
terior angle  of  maxillary  beneath  front  margin  or  anterior  por- 
tion of  eye.  Teeth  in  males  long,  stout,  curved,  widely  spaced ; 
those  of  the  lower  jaw  visible  when  the  mouth  is  closed;  pair  of 
canines  present  behind  symphysis  of  lower  jaw,  back  of  outer 
row  of  teeth ;  in  female  minute  teeth  in  one  row ;  pair  of  inner 
canines  in  lower  jaw  absent.  Gill  openings  large,  isthmus  nar- 
row, branchiostegals  five. 

Scales  along  sides  of  body  microscopic,  distinctly  ctenoid,  with 
about  4  to  15  spines  on  their  exposed  posterior.    Vertebrae,  25. 

First  dorsal,  slender  spines,  second,  third,  and  fourth  longest, 
fifth  branched  and  shortest.  First  dorsal  half  the  length  of 
second ;  second  dorsal  and  anal  of  similar  shape,  angulate  poste- 
riorly, falling  far  short  of  caudal  when  depressed.  First  anal 
spine  ahead  of  the  first  spine  of  the  second  dorsal.  Pectoral 
rounded,  shorter  than  the  head  in  length  and  reaching  the  level 
of  the  last  ray  of  the  first  dorsal  fin.  Ventrals  fused,  with  the 
broad  frenum  forming  a  deep  sucking  disc,  2.5  into  the  head. 
Caudal  subtruncate,  with  rounded  corners,  less  than  the  head  in 
length. 

Color  in  life  transparent  yellowish,  or  creamy  white  with  a 
few  black  spots  on  the  head,  chin,  and  long  dorsal  and  ventral 
sides  of  body,  fins  colorless. 

Color  in  alcohol  creamy  white,  with  black  spots  on  chin,  head, 
and  along  sides  of  body. 

Twenty-one  specimens  of  M.  lacustris,  from  the  collection  of 
July  28,  1935,  from  Laguna  de  Bay,  Laguna  Province,  40  spec- 
imens collected  July  5,  1935,  from  Paoay  Creek,  Paoay,  and 
31  specimens  collected  July  5,  1935,  from  Buttong  Lake,  Laoag, 
Ilocos  Norte  Province,  have  been  examined  (Table  2). 
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THE  FISHERIES  OF  LAKE  MAINIT  AND  OF  NORTHEAST- 
ERN SURIGAO,   INCLUDING  THE   ISLANDS   OF 
DINAGAT  AND  SIARGAO 

By  Porpirio  R.  Manacop 
Of  the  Fish  and  Game  Administration,  Bureau  of  Science,  Manila 

ONE  PLATE  AND  TWO  TEXT  FIGURES 

Surigao  Province  (Plate  1)  lies  along  the  northeastern  part 
of  the  mainland  of  Mindanao.  It  is  elongate  in  shape,  and 
roughly  indented  along  the  northern  and  eastern  coasts  by  a 
number  of  bays  and  coves.  It  is  separated  at  its  western  bound- 
ary from  Agusan  Province  by  Diwata  Mountain.  Along  its 
northeastern  portion  are  two  large  islands ;  namely,  Dinagat  and 
Siargao,  both  interspersed  with  many  islets  in  their  coves  and 
straits.  As  the  province  is  rugged  and  rocky,  most  of  the  towns 
are  located  along  the  seacoast,  where  fishing  is  one  of  the  im- 
portant industries. 

Around  the  larger  islands  and  islets,  especially  in  Dinagat 
Cove  and  Melgar  Bay,  fish  and  shellfish  of  various  kinds  are 
found  in  commercial  quantities  during  certain  seasons  of  the 
year.  The  waters  between  the  islets  under  the  jurisdiction  of 
Dinagat  and  Surigao  are  not  directly  exposed  to  the  prevailing 
monsoons. 

In  the  mainland,  between  the  provinces  of  Surigao  and  Agu- 
san, is  Lake  Mainit,  one  of  the  largest  crater  lakes  in  Mindanao 
and  second  in  size  only  to  Lake  Lanao.  It  lies  at  9°  25'  north 
latitude  and  125°  25'  east  longitude.  It  is  bounded  in  the  north 
by  the  town  of  Mainit  and  in  the  south  by  Jabonga.  The  out- 
let of  the  lake  is  located  near  the  latter ;  along  the  west  is  a  high 
mountain  ridge,  and  along  the  east  and  south  is  a  portion  of 
the  plains  of  Agusan  Province. 

The  lake  is  roughly  trapezoidal  in  outline,  with  an  estimated 
area  of  about  75  square  kilometers.  The  long  diameter  extends 
north  and  south  and  measures  about  15  kilometers;  the  short 
diameter  is  about  5  kilometers. 

The  main  supply  of  the  water  in  the  lake  comes  from  three 
main  rivers ;  namely,  Pugo,  Magpayang,  and  Sinaingan.  Abun- 
dant rainfall  in  the  locality  and  a  number  of  small  springs  emp- 
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tying  into  it  provide  a  good  supply  of  water  in  the  lake.  The 
outlet,  Jabonga-Tubay  River  at  its  southern  end,  flows  into  an- 
other lake,  Lake  Pagusi.  This  lake  has  an  approximate  area  of 
about  4  square  kilometers.  It  derives  its  name  from  a  water 
lotus,  called  pagusi  (Nymphsea  sp.),  with  which  it  is  mostly 
covered.  Only  a  few  people  fish  in  this  lake  because  of  the 
abundance  of  crocodiles. 

Lake  Mainit  is  surrounded  by  gradually  sloping,  sandy  and 
gravelled  shores,  except  for  a  portion  along  the  eastern  border, 
called  Kabatohan,  which  is  roughly  indented,  stony,  and  rocky. 
The  shore  along  the  western  border  is  abruptly  sloping.  There 
are,  however,  some  parts  along  the  mouths  of  rivers  flowing  into 
the  lake  where  muddy  bottom  may  be  found.  The  water  of  the 
lake  is  very  clear,  and  the  surface  stands  about  82  feet  above 
sea  level  during  the  greater  part  of  the  year.  The  shore  is  nar- 
row, except  along  the  northern  and  eastern  sides,  and  descends 
abruptly  to  a  considerable  depth.  About  a  kilometer  from  the 
shore,  according  to  fishermen,  a  depth  of  15  to  20  brazas  has 
been  recorded.  The  greatest  depth  is,  however,  reported  to  be 
about  82  brazas  (150  meters). 

The  lake  is  rich  in  plant  life.  Along  the  littoral  area  tape 
grass  (Vallisneria  sp.)  and  cat  tails  (Ceratophyllum  demersum 
Linn.)  are  abundant.  Water  lotus  and  a  few  water  hyacinths 
abound  near  the  mouths  of  rivers.  Filamentous  alg83  are  found 
on  the  littoral  area,  growing  on  the  gravelly  and  sandy  bottom. 
The  presence  of  these  filamentous  algas  in  abundance  in  many 
portions  of  the  lake  is,  undoubtedly,  an  ideal  condition  for  the 
growth  of  bangos  (Chanos  chanos  Forskal).  It  is  surprising, 
however,  that,  although  balanak  (Mugilidse)  abound  in  the  lake 
during  certain  seasons  of  the  year,  no  catch  of  bangos  has  been 
recorded,  probably  due  to  the  exceptionally  high  elevation  of  the 
lake,  which  makes  it  impossible  for  young  bangos  going  upstream 
to  reach  it. 

FISHERIES  OF  LAKE  MAINIT 

Although  there  is  no  record  of  fish  caught  in  this  lake,  its 
fisheries  must  have  played  a  significant  role  in  the  economic  life 
of  the  inhabitants.  Both  the  fishermen  and  municipal  officials, 
especially  those  residing  along  the  Jabonga  River,  believe  that 
there  has  been  a  gradual  decline  in  the  catch  from  the  lake  and 
its  outlet,  accompanied  by  the  gradual  disappearance  of  the 
few  commercial  species  that  used  to  abound  there. 
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In  spite  of  the  fact  that  fishing  has  been  carried  on  in  the 
lake  since  the  early  days  of  the  Spanish  regime  and  probably 
even  earlier,  no  restriction  of  any  form  to  conserve  the  fishery 
resources  of  the  lake  has  been  imposed  by  the  constituted  au- 
thorities. With  the  rapid  increase  in  population  around  the  lake 
and  neighboring  provinces,  the  fishery  will  be  subjected  to  fur- 
ther strain,  and  if  adequate  conservation  measures  to  increase 
or  rehabilitate  the  fishery  resources  of  the  lake  are  not  put  into 
effect,  the  latter  are  bound  to  be  exhausted. 

Lake  Mainit  is  under  the  jurisdiction  of  the  municipality  of 
Mainit,  Surigao  Province,  and  of  Jabonga,  Agusan  Province. 
Since  the  recognition  of  the  municipality  of  Mainit  in  1910,  or- 
dinances relating  to  the  taxation  for  the  privilege  of  fishing  in 
the  lake  have  been  enforced  on  different  fishing  appliances. 

Along  the  southern  end  of  the  lake  where  the  outlet  is  located, 
the  Municipal  Council  of  Jabonga  opens  a  yearly  lease  for  the 
privilege  of  fishing  in  Jabonga  River  and  along  the  shores  of  the 
lake  under  its  jurisdiction.  The  leasing  of  the  mouth  of  Ja- 
bonga River  began  in  1920  with  a  yearly  fee  of  250  pesos.  A 
fish  corral  is  constructed  at  the  mouth  to  catch  fishes  migrating 
to  the  sea.  Since  1920  the  fee  has  increased  constantly,  due  to 
to  the  increasing  number  of  bidders.  During  the  survey  (1936) 
the  fee  was  set  at  1,350  pesos  per  annum. 

The  lower  portion  of  Jabonga  River,  called  Tubay  River,  be- 
longs to  the  municipality  of  Cabadbaran.  Along  this  river  there 
are  a  number  of  pasakis  and  paluksuhan  (fish  corrals)  set  across 
the  stream  to  catch  fishes  migrating  to  the  sea.  These  fish  cor- 
rals are  also  leased  to  the  public  for  20  to  30  pesos  each  a  year. 

No  steps  toward  the  conservation  of  the  fishery  were  taken 
until  an  ordinance  was  passed  by  the  provincial  board,  providing, 
among  other  things,  a  gateway  of  10  meters  along  one  side  of  the 
river  to  serve  as  an  escape  for  migrating  fishes  and  as  a  pas- 
sage way  for  barotos  and  launches  navigating  along  the  river. 

The  principal  species  found  in  the  lake  are  pidianga  (Glosso- 
gobius  spp.)  ;  balanak  (Mugil  spp.) ;  guingao  (Lutianus  argen- 
timaculatus) ;  langob  (Caranx  spp.)  ;  casili  (Anguilla  mauri- 
tiana) ;  and  haruan  (Ophicephalits  striatus).  The  following  are 
caught  in  lesser  quantities:  puyo  (Anabas  testudineus) ;  kikilo 
(Scatophagy^  argus) ;  bakoko  (Pomadasys  hasta) ;  hipon  (Go- 
biidae) ;  buagan  (Ophiocara  sp.)  ;  boliiiao  (Phallostethidse)  ;  pe- 
gok  (Therapon  sp.) ;  danutan  (Leiognathidae) ;  pantat  (Clarias 
batrachus) ;  suasib  (Hemiramphidse) ;  and  gabot  (Rasbora  sp.). 
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Snails,  mostly  hapiosan  (Vivipara  angvlaris)  and  cabuay  (Am- 
puUaria  sp.)  abound  in  the  lake.  Shrimps  (Palsemon  sp.)  and 
uyap  (Palsemon  sp.)  are  occasionally  caught.  The  abundance  of 
snails  in  the  lake  may  give  rise  to  a  flourishing  duck  industry 
in  the  future. 

The  more  important  fishes  caught  in  the  lake,  together  with 
a  conservative  estimate  of  the  income  derived  from  each,  and 
their  fishing  seasons,  are  shown  in  Table  1. 

Table  1. — Important  fishes  caught,  income  derived  therefrom,  and  fishing 
seasons  in  Lake  Mainit. 


Common  name. 

Family. 

Annual  income. 

Season. 

1.  Pidianga 

Gobiidse 

Pesos. 

12,000 
8,000-10,000 
3,000-  5,000 
3,000-  5,000 
1,000-  2,000 
5,000 

Throughout  the  year. 
April  to  May. 
Throughout  the  year. 
December  and  January. 

2.  Guingao__ 

Lutjanidse _ 

3.  Lafigob 

Carangidse  __     

4.  Balanak 

Mugilidae - 

5.  Casili 

December  to  February. 

6.  Miscellan  ous 

Throughout  the  year. 

Total...  

32,000-39,000 

The  total  value  of  the  fisheries  of  Lake  Mainit  is  conservative- 
ly estimated  at  about  40,000  pesos  annually. 

COASTAL  FISHERIES 

The  municipal  income  from  coastal  fisheries  is  derived  from 
the  license  fee  levied  on  the  various  fishing  appliances  used  in 
their  respective  localities.  As  elsewhere  in  the  Philippines,  there 
is  no  actual  record  of  the  catch  of  each  gear.  Only  recently  a 
campaign  for  the  collection  of  fishery  statistics,  with  the  co- 
operation of  the  provincial  and  municipal  treasurers,  has  been 
started  in  Fishing  District  No.  9,  which  comprises  northern 
Mindanao  and  Davao  Provinces. 

Table  2. — Income  by  municipalities  from  fisheries  for  1935.* 


Bacuag  

Bislig  

Cantilan 

Carascal    

Dapa 

Dinagat  

General  Luna   

Gigaquit   

Hinatuan 

Lanuza 

Lianga  

*  Data  by  courtesy  of 


Pesos. 

165.50 
149.80 
112.50 
205.50 
425.00 
1,108.00 

78.20 
154.50 
570.50 

20.00 


Pesos. 

Liiigig   156.00 

Loreto 247.50 

Mainit  126.95 

Numancia  158.00 

Placer   425.05 

Surigao  432.79 

Tago 67.50 

Tandag   121.00 


Total 5,071.20 


327.00 
the  Provincial  Treasurer  of  Surigao  Province. 
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Table  2  shows  that  Dinagat,  Hinatuan,  Surigao,  Placer,  and 
Dapa,  named  in  the  order  of  their  importance,  are  the  towns 
where  fishing  as  an  industry  is  active  and  extensive. 

Dinagat — Dinagat  is  a  small  town  located  on  Dinagat  Island. 
As  the  island  is  thickly  forested  and  rocky,  the  main  occupations 
of  the  people  are  fishing  and  lumbering.  Very  recently  chro- 
mite  deposits  were  located  in  the  regions  around  Dinagat,  and 
many  people  began  to  turn  their  attention  to  mining.  Primarily, 
however,  Dinagat  is  a  fishing  town,  its  fisheries  being  confined 
in  and  around  the  islets  of  Cabilan,  Capaquian,  and  Rizal.  As 
a  matter  of  fact,  this  region,  including  Melgar  Bay,  is  considered 
the  best  fishing  center  of  northeastern  Surigao  Province. 

Deep  and  shallow  fish  corrals  dot  the  coves  and  bays  of  Di- 
nagat Island  during  the  northeast  monsoon.  Anchovies  (dumo- 
dot) ,  mackerel  (haul-haul),  sardines  (tamban-tuloy) ,  two-finned 
runners  (salindatu),  and  tulingan  (Thunnidse)  are  caught  in 
abundance  from  November  to  April.  Although  the  last-named 
species  is  caught  almost  throughout  the  year,  it  is  most  abun- 
dant from  January  to  April  when  sardines  are  also  caught  with 
them. 

The  lumpara,  laivag,  or  sapiao  is  extensively  used  in  Dinagat 
Island.  It  must  have  been  introduced  by  the  fishermen  from 
Leyte  and  Samar.  During  the  survey  (November  to  December, 
1936),  34  lamparas  with  from  500  to  1,000  candle  power  were 
in  operation.  A  lampara  outfit  pays  an  annual  license  of  60  pe- 
sos to  the  municipality  of  Dinagat.  The  catch  of  lampara,  which 
consists  principally  of  anchovies,  is  mostly  salted  and  marketed 
in  Bohol,  Cebu,  and  Surigao.  Very  little  of  the  fresh  catch  is 
marketed  locally. 

In  Barrio  Osmeiia  extensive  diving  is  done  by  natives  for 
mother  of  pearl  and  Trochus.  The  pearling  grounds  are  re- 
ported to  be  quite  extensive. 

Loreto. — Loreto  is  another  small  town,  located  at  the  northern 
end  of  Dinagat  Island.  It  is  primarily  a  fishing  town,  situated 
at  the  head  of  Loreto  Cove.  Tulingan,  trakito,  dumodot,  and 
tamban-tuloy  are  caught  in  fairly  large  quantities  by  fish  corrals. 
Lampara  is  also  used  in  small  shallow  coves.  Trolling  in  Su- 
rigao Strait  is  extensively  done  in  times  of  fair  weather. 

Whales,  probably  the  black-fin,  are  reported  to  be  caught  near 
Loreto  during  the  summer  months  (March  to  May).  Stranded 
whales  are  frequently  reported  between  Desolation  Point  and 
Homonhon  Island. 
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Surigao. — Surigao,  the  capital  of  the  province,  is  located  at 
the  head  of  a  cove.  It  is  the  market  center  for  agricultural  and 
fish  products,  and  its  municipal  waters  are  rich  fishing  grounds. 
The  barrios  of  Lipa,  Sabang,  Lipata,  and  Ipil  are  the  most 
important  fishing  banks  of  Surigao.  Ipil  is  worth  mentioning 
here  for  its  valuable  nocus  (Loligo  sp.)  fishery,  which  yields 
an  approximate  income  of  about  5,000  pesos  yearly. 

The  nocus  is  principally  caught  by  pukot  throughout  the  year. 
A  pukot  outfit  of  10  by  50  brazas  costs  from,  400  to  500  pesos. 
It  is  operated  very  much  like  the  sapiao  con  luces.  Strong  lights, 
ranging  from  500  to  1,000  candle  power,  are  used  in  connection 
with  the  operation  of  this  pukot.  Nocus  fishing  is  only  possible 
during  the  dark  of  the  moon  and  when  the  sea  is  calm  and  the 
water  clear. 

Dangit  (Amphacanthus  sp.)  is  caught  by  shallow-water  fish 
corrals  (pahuhas)  from  December  to  April,  when  inshore  winds 
prevail.  From  August  to  October  no  fish  corrals  can  operate 
in  the  municipal  waters  of  Surigao  on  account  of  the  strong 
southwest  monsoon, 

Infrequently,  muro-ami  fishermen  from  Mambajao,  Camiguin, 
operate  in  some  suitable  portions  of  Surigao,  and  their  enormous 
catch  is  usually  marketed  there.  When  they  have  enough  ice 
in  their  hold,  large  catches  are  taken  to  Mambajao,  Catarman, 
and  Sagay. 

The  eastern  portions  of  Surigao  proper  are  wide  strips  of 
marshy  land,  suitable  for  bangos  raising.  From  Lipata  point 
to  Surigao  River  there  are  about  400  hectares  of  timber  block 
which  can  be  very  well  developed  into  bangos  fishponds  as  pop- 
ulation and  demand  for  fish  increase. 

Baling,  bungsod,  lampara,  and  pukot  are  the  most  important 
gear  used  in  the  locality. 

Placer. — Placer  is  a  mining  town,  located  at  the  head  of  a 
semiopen  cove.  This  place  is  for  the  most  part  protected  from 
the  northeast  monsoon  by  the  islands  of  Lakandola,  Talavera, 
and  Opong.  Fishing  is  a  minor  industry,  in  spite  of  the  fact 
that  the  waters  teem  with  many  commercial  species  of  fish.  Most 
of  the  laborers  in  the  locality  are  recruited  into  the  mining  in- 
dustry. 

Both  shallow  and  deep  fish  corrals  are  found  around  the  small 
islands  of  Lakandola,  Talavera,  and  Opong.  In  this  locality 
lampara  is  also  extensively  used  for  catching  anchovies  and 
sardines  almost  throughout  the  year.    When  large  hauls  of  those 
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fishes  are  taken,  they  are  marketed  in  Badas,  the  junction  of 
the  three  roads  from  Surigao,  Mainit,  and  Placer. 

The  sea  bottom  of  the  coastal  region  is  more  or  less  stony,  in 
most  parts  inhabited  by  several  kinds  of  rock  fishes.  Various 
kinds  of  fish  traps,  such  as  panggao  and  liguid,  similar  to  those 
used  in  the  Visayan  Islands,  are  frequently  employed. 

Mother  of  pearl,  Trochus,  and  other  kinds  of  commercial  shells 
have  been  reported  abundant  around  the  small  islands  under 
the  jurisdiction  of  Placer. 

Bacuag. — Bacuag  is  a  small  agricultural  town  about  15  kilo- 
meters from  Placer  along  the  shore.  Although  fishing  is  not 
a  very  important  industry  there,  baling  and  lampara  are  some- 
times employed  for  catching  anchovies  and  round  herrings 
(Dussumieridae) . 

Gigaquit. — Gigaquit  is  a  mining  town  about  20  kilometers 
from  Bacuag.  Fishing  is  not  carried  on  very  extensively  there. 
However,  a  few  shallow  fish  corrals  and  baling  are  used  by  a 
number  of  fishermen  for  catching  mackerel,  sardines,  and  some- 
time tulingan. 

Siargao. — Siargao  is  a  small  island  about  the  size  of  Siqui- 
jor  Island,  with  the  important  fishing  municipalities  of  Dapa 
and  Numancia  located  along  the  southwestern  coast. 

Bungsod,  lampara,  and  baling  are  the  most  common  gear  used 
for  catching  dumodot  (anchovies),  haul-haul  (sardines),  and 
tegue  (ScutengroMlis  sp.).  The  important  fishing  grounds  are 
around  the  small  islets  west  and  south  of  Siargao  and  around 
Bucas  Grande  Island. 

FISHING  METHODS 

In  Lake  Mainit,  its  tributaries,  and  its  outlet,  the  fishing  gears 
used  are  baling,  paluksuhan  or  bisig,  bungsod,  dumpil,  salibot, 
and  sarap. 

Baling. — The  baling  (chinchorro  in  the  Visayan  Islands)  is 
a  drag  seine  made  of  woven  abaca.  It  is  provided  with  a  long 
conical  bag  flanked  by  two  long  tapered  wings  of  equal  size. 
It  is  operated  by  six  to  ten  men  along  the  shallow  sandy  shores 
of  the  lake.  The  head  ropes  are  provided  with  wooden  floats, 
and  the  bottom  with  lead  sinkers.  A  complete  outfit  costs 
from  30  to  40  pesos,  including  two  small  barotos. 

The  major  catch  consists  of  pidianga  admixed  with  bolinao 
and  buagan. 

Paluksuhan  (text  fig.  1). — The  paluksuhan  or  bisig  consists  of 
a  barricade  with  two  wings  and  a  catching  trap  at  the  rear.  This 
is  set  across  shallow  flowing  streams  to  catch  fishes  going  down 
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stream  to  the  sea  to  spawn.  The  barricades  are  made  of  wooden 
poles  with  fillings  of  stones  along  their  bases  in  order  to  keep 
them  from  being  carried  away  by  strong  floods.  The  terminal 
portion  consists  of  a  sliding  platform  and  a  collecting  trap  (abo- 
abo).  The  sliding  platform  is  made  of  banata  set  as  flooring 
with  an  inclination  of  about  30  degrees.     When  a  migrating  fish 


<$Sde  view 


Fig.   1.     Diagram  of  paluksuhan.     w,  Wing    (pangampac)  ;  sp,  sliding  platform;  ct,   collec- 
ting trap    (abo-abo)  ;  g,  gateway;   6,  river  bank;  */,  stone  fillings. 

touches  the  platform,  it  is  tossed  to  the  collecting  trap  by  its 
own  force. 

During  the  survey  in  December,  1936,  there  were  about  five 
traps  of  this  kind  along  the  Jabonga-Tubay  River.  These  traps 
are  set  not  less  than  200  meters  apart  as  required  by  the  mu- 
nicipal ordinance  of  Cabadbaran,  Agusan. 
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Bungsod  (text  fig.  2) . — Bungsod  is  a  fish  corral  seldom  used  in 
the  lake  proper  because  the  bottom  of  the  lake  is  sandy  and  the 
shoreline  very  narrow.  At  the  mouth  of  Jabonga  River,  a  bung- 
sod is  constructed  in  a  similar  way  as  the  baklad  of  Butas  River 
in  Mindoro  and  Pansipit  River  in  Batangas.     It  has  a  wing 


Fig.  2.  Diagram  of  bungsod  at  the  mouth  of  Jabonga  River,  w,  Wing  (paiigampac)  ;  sc, 
semicircle  (buwa)  ;  tp,  terminal  pound  (bunuan)  ;  wh,  watch  house  (bahay-bahay)  ;  h, 
first  heart ;  g,  gateway ;  rb,  river  bank. 


almost  closing  the  mouth  of  the  river  and  a  terminal  pound  on 
one  side.  A  watch  house  is  constructed  on  top  of  the  terminal 
pound. 

The  catch  consists  principally  of  casili,  langob,  guingao,  ba- 
lanak,  haruan,  and  bulan-bulan. 
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The  operation  of  this  bungsod  at  the  mouth  of  Jabonga  River 
gives  a  good  income  to  the  municipality  of  Jabonga  from  leases. 

DumpiL — The  dumpil  consists  of  two  bamboo  screens  (banaia) 
set  in  a  semicircle  at  the  end  of  a  dug-out  canal  or  in  small 
streams.  It  catches  haruan  only  when  the  water  of  the  lake 
rises  to  the  level  of  the  canals. 

Salibot. — The  salibot  is  a  small  rectangular  net  made  of  cot- 
ton twine  (Nos.  20  and  40) ,  provided  with  wooden  floats  and  lead 
sinkers.  It  is  operated  like  a  drag  seine.  In  some  places  the 
salibot  is  called  pukot.  It  catches,  for  the  most  part,  haruan 
and  pantat.    Two  to  four  men  are  needed  to  operate  the  outfit. 

Sarap. — The  sarap  is  a  scissor  net  made  from  woven  abaca 
locally  called  balingonon.  It  is  operated  by  a  single  person  along 
the  banks  of  Jabonga-Tubay  River.  The  catch  consists  mostly 
of  uyap  and  larval  fishes. 

Fishing  in  northeastern  Surigao,  as  in  other  regions  of  north- 
ern Mindanao,  is  confined  to  the  region  along  the  shore.  Fish- 
ing is  mostly  carried  on  in  dug-out  bancas  which  cannot  stay  out 
at  sea  more  than  one  day,  and  which  cannot  withstand  bad 
weather  conditions.  The  nets  used  are  generally  made  of  finely 
woven  abaca  cloth  (balingonon),  which  is  much  cheaper  than 
cotton-thread  nets.  Most  of  the  gear  used  locally  were  perhaps 
introduced  by  the  fishermen  from  Luzon  and  Visayan  Islands. 

Only  the  important  gear  and  those  extensively  used  are  men- 
tioned in  the  following  paragraphs. 

The  lampara. — The  lampara  is  considered  the  most  important 
fishing  gear  used  in  Surigao,  especially  in  and  around  the  vi- 
cinities of  Dinagat  cove  and  Melgar  Bay,  where  anchovies  are 
caught  in  commercial  quantities.  Anchovy  fishing  commences 
as  early  as  October  and  extends  up  to  March. 

A  lampara  outfit  consists  of  the  lamparahan  and  a  net  or 
baling.  The  lamparahan  consists  of  two  dug-out  bancas  which 
are  connected  by  a  sort  of  platform  with  a  mounted  tripod  rack 
on  which  the  lamp  (lampara)  is  hung.  A  lamparahan  may  be 
provided  with  one  or  two  "Hasag"  or  "Petromax"  lamps,  with 
500  to  1,000  candle  power.  Besides  being  used  as  a  landing  plat- 
form, the  lamparahan  is  used  for  loading  and  transporting  the 
net  and  catch  to  and  from  the  fishing  ground. 

The  net  or  baling  consists  of  a  rectangular  beach  seine  of 
abaca  cloth,  which  is  operated  in  a  similar  way  as  the  sapiao 
con  luces.  It  is  usually  about  200  feet  long  and  15  feet  wide 
at  the  wings  and  25  feet  at  the  bunt.  The  sides  of  the  net  are 
selvaged  with  hand-made  abaca  twine  about  one-eighth  inch 
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in  diameter  with  a  mesh  of  about  two  inches  stretch.  The  upper 
line  is  provided  with  wooden  floats  and  the  bottom  with  lead 
sinkers.  The  ends  of  the  wings  are  provided  with  pull  ropes 
for  hauling  in  the  net.  In  operation  it  is  converted  into  a  huge 
dip  net  hauling  in  the  bottom  line. 

From  six  to  ten  men  are  needed  to  operate  the  net,  These 
men  set  out  to  sea  early  in  the  afternoon,  and  upon  reaching 
the  fishing  ground,  about  dusk,  they  light  the  lampara.  The 
lamparahan  drops  anchor  and  lies  in  wait,  while  most  of  the 
crew  go  to  sleep.  One  man,  usually  the  steerman,  is  assigned 
to  watch  the  light.  When  large  schools  have  been  attracted, 
the  steerman  wakes  up  the  rest  of  the  fishermen.  The  lampara 
escorts  the  school  into  the  net  which  has  been  laid  out  in  the 
form  of  a  semicircle.  When  the  school  of  fish  has  been  enclosed, 
the  bottom  ropes  are  pulled  to  form  a  sort  of  dip  net;  then  the 
net  is  hauled  in  until  the  fish  are  impounded  in  the  bunt,  whence 
they  are  brailed  out  by  means  of  dip  nets  (sigpao). 

A  lampara  outfit  involves  the  following  expenditures:  For 
the  lampara  (one  lamp,  1,000  candle  power),  60  pesos;  for  the 
net  (including  all  accessories),  40  pesos;  for  the  lamparahan 
(two  barotos),  40  pesos;  or  a  total  of  140  pesos.  One  1,000- 
candle  power  lamp  consumes  30  to  40  centavos  worth  of  petro- 
leum a  night. 

The  catch  consists  chiefly  of  anchovies  mixed  with  a  large 
amount  of  larval  forms  of  other  fishes.  The  value  of  anchovy 
fisheries  alone  in  Dinagat  cove  and  Melgar  Bay  may  be  placed 
at  from  10,000  to  20,000  pesos  every  fishing  season. 

The  bungsod  (fish  corrals). — This  fishing  appliance  used  in 
the  coastal  waters  of  Surigao  Province  is  next  in  importance  to 
the  lampara.  It  is  usually  placed  in  position  from  November  to 
March  and  removed  at  the  commencement  of  the  southwest  mon- 
soon in  May  or  June. 

Various  types  of  bungsod  are  in  use.  The  most  common  forms 
employed  are  the  tinagalog  or  paugmad,  the  pandomodot,  and  the 
pahubus. 

The  tinagalog,  as  its  name  indicates,  is  a  fish  corral  introduced 
by  the  Tagalogs.  It  is  primarily  adapted  to  waters  varying 
from  5  to  10  fathoms  in  depth.  This  type  is  not  usually  provided 
with  a  pound  or  crib.  The  catch  is  taken  by  brailing  with  the 
use  of  a  drag  net,  locally  called  siguin.  This  kind  of  fish  corral 
may  cost  from  1,000  to  3,000  pesos,  depending  upon  its  size 
and  the  depth  of  its  location. 
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The  fish  corral  pandomodot  derives  its  name  from  domodot, 
an  anchovy,  which  forms  its  principal  catch.  It  is  similar  to 
the  inangcla  type  of  fish  corral  used  in  Samar  and  Leyte.  It 
is  set  in  waters  of  from  2  to  6  fathoms  in  depth.  It  may  have 
one  or  two  pounds  on  each  side.  It  requires  an  investment  of 
one  to  two  hundred  pesos. 

The  pahubas  is  a  shallow  type  of  fish  corral  set  along  the 
shallow  tidal  flats  (himasan)  frequented  by  fishes,  such  as 
dangit  (Amphacanthidse),  goatfishes  (Mullidae)  and  other  rock 
fishes.  It  consists  of  a  terminal  pound  with  two  semicircular 
inclosures  superimposed  upon  the  former,  and  with  two  diverg- 
ing wings.     A  pahubas  may  cost  from  thirty  to  fifty  pesos. 

Baling. — The  baling  consists  of  a  beach  seine  of  abaca  cloth, 
operated  very  much  like  the  pukot  in  Luzon.  It  may  or  may 
not  be  provided  with  a  bag  (supot) .  It  is  operated  on  smooth, 
sandy  or  muddy  bottoms,  by  from  six  to  ten  men,  depending 
upon  the  size  of  the  outfit.  When  it  is  operated  at  night  a 
strong  light  is  used  with  it. 

FISH-PRESERVATION  METHODS 

The  fish  caught  in  Lake  Mainit  are  much  in  demand  in  the 
nearby  towns,  and  most  of  them  are  sold  in  the  fresh  state.  Pi- 
dianga,  which  are  frequently  caught  in  considerable  quanti- 
ties, are  sold  in  the  fresh  state  in  Mainit  and  Badas.  How- 
ever, during  the  height  of  the  fishing  season  of  balanak  and 
guingao,  when  there  is  an  oversupply  of  fresh  fish,  they  are 
salted,  dried,  and  marketed  in  the  neighboring  inland  towns  of 
Surigao  and  Agusan. 

In  Dinagat  cove  and  Melgar  Bay,  where  large  hauls  of  an- 
chovies and  round  herrings  are  made,  fish  preservation  is  very 
important.  During  the  survey,  however,  no  regular  preserva- 
tion plants  similar  to  those  found  in  Estancia  and  Catbalogan 
were  seen.  The  enormous  catch  are  usually  salted  in  the  houses 
of  individual  fishermen. 

The  most  common  methods  of  fish  preservation  are  drying  and 
salting.  The  former  method  is  used  with  big  fishes,  such  as 
anduhao  (Scombrid^)  and  tamarong  (Carangidae),  which  are 
frequently  caught  in  big  quantities.  The  fish  is  opened  at  its 
back,  salted,  and  dried  under  the  sun.  Anchovies  are  seldom 
dried;  they  are  prepared  into  a  popular  product  locally  called 
guinamos. 
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Two  methods  of  salting  are  employed  in  making  guinamos  in 
Dinagat ;  namely,  the  sinabado  and  the  jinusto.  When  the  gui- 
namos is  intended  for  short  storage,  the  ratio  of  two  gantas  of 
salt  to  one  ganta  of  fish  (anchovies)  is  used.  This  sinabado 
method  is  also  resorted  to  when  there  is  a  shortage  of  salt. 

In  the  jinusto  method,  the  ratio  of  three  gantas  of  salt  to  one 
ganta  of  fish  is  used. 

In  the  making  of  guinamos  the  fish  is  first  washed  in  sea  water 
to  remove  any  dirt  or  foreign  material  that  may  be  clinging  to 
it.  The  bigger  fishes  are  removed  in  order  to  assure  a  uni- 
form rate  of  fermentation.  Salt  and  fish  are  thoroughly  mixed 
in  proper  proportions  on  a  mat  or  in  one  end  of  a  banca.  Then 
the  mixture  is  packed  in  petroleum  cans.  After  two  or  three 
days  the  cans  are  sealed.  They  are  marketed  in  Bohol  and 
Cebu  where  there  is  a  great  demand  for  them.  A  can  of  gui- 
namos costs  from  1.50  to  2  pesos. 

FACTORS  OF  DEPLETION  IN  LAKE  MAINIT  FISHERIES 

Overfishing  and  depletion  of  both  the  breeders  and  fry  are 
the  main  factors  that  affect  the  supply  of  fish  in  a  given  body 
of  water.  Sometimes  some  natural  environmental  factors  also 
affect  the  abundance  of  fish.  Dry  seasons  are  at  times  re- 
sponsible for  wholesale  dying  of  fishes  in  the  lake.  When  the 
temperature  is  high,  the  rate  of  algal  multiplication  is  rapid,  so 
that  during  the  dry  season,  when  the  volume  of  water  in  the  lake 
is  less,  the  amount  of  algae  per  unit  volume  of  water  is  great. 
At  night,  especially  when  there  is  no  photosynthetic  liberation 
of  oxygen,  the  amount  of  oxygen  in  the  water  becomes  less  than 
the  minimum  requirement  of  the  fish  in  the  lake.  The  dead 
and  putrifying  algse  possibly  also  liberate  poisonous  substances. 
These  conditions,  together  with  the  low  oxygen  content  of  the 
water,  perhaps  lead  to  the  death  of  fishes.  Similar  conditions 
have  been  noted  in  Lake  Naujan  and  Laguna  de  Bay  during  the 
summer  months. 

Because  of  the  depth  of  the  lake  there  is  no  danger  of  seriously 
depleting  its  permanent  fish  residents.  The  migratory  species, 
however,  have  already  shown  signs  of  decline.  The  fish  corral 
at  the  mouth  of  Jabonga  River  catches  almost  all  migrating 
fishes.  The  sarap  along  the  Jabonga-Tubay  River  also  catches 
the  fry  of  these  migratory  species.  These  destructive  prac- 
tices of  the  fishermen  are  mainly  responsible  for  the  depletion 
of  the  fisheries  of  the  lake  and  the  river. 
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The  decrease  in  the  supply  of  fish  and  the  gradual  disap- 
pearance of  certain  commercial  species  are  now  being  com- 
plained of  by  the  residents  of  Mainit  and  Jabonga,  although 
this  apparent  decline  cannot  be  shown  by  statistics  due  to  the 
absence  of  reliable  records.  Fluctuations  occur,  as  is  to  be 
expected,  in  any  fishery.  As  long  as  the  record  of  catch  per 
unit  of  gear  or  effort  and  the  statistics  of  catch  are  unknown, 
the  actual  rate  of  depletion  cannot  be  determined. 

As  far  as  can  be  ascertained,  the  alleged  decrease  in  the 
quantity  of  fish  supply  in  the  lake  may  be  attributed  to  the 
following:  (1)  A  gradual  lowering  of  the  water  level  of  the 
lake  during  recent  years;  (2)  bad  water  brought  about  by  the 
decay  of  algae  during  certain  seasons  of  the  year;  (3)  the  in- 
crease in  population  around  the  lake,  which  has  intensified 
fishing  activity  and  which  in  turn  has  taxed  to  the  limit  the 
capacity  of  the  species  to  maintain  themselves;  and  (4)  the 
unrestricted  catching  of  both  the  breeders  and  fry  of  migra- 
tory species. 

RECOMMENDATIONS 

The  following  recommendations,  if  followed,  might  serve  to 
remedy  the  present  situation  of  Surigao  fisheries,  and  may  like- 
wise increase  the  fish  population  in  Lake  Mainit. 

1.  For  the  protection  of  the  fry  of  the  fishes,  principally 
those  of  the  migratory  species,  the  use  of  sarap  along  the  Ja- 
bonga-Tubay  River  should  be  prohibited. 

2.  For  the  protection  of  both  the  fry  and  the  breeders,  the 
two  mouths  of  Tubay  River,  Cabadbaran,  Agusan  Province, 
should  be  declared  fish  reserves  or  sanctuaries.  The  reserved 
area  should  cover  at  least  50  meters  on  each  side  of  the  mouth 
and  a  radius  of  about  100  meters  toward  the  sea,  drawn  from 
the  base  of  the  mouth,  and  100  meters  inside  the  river. 

3.  An  extensive  campaign  against  the  use  of  fish  poisons  (tu- 
bli  and  lagtang)  should  be  undertaken  in  order  to  minimize 
the  destruction  wrought  by  these  poisons. 

4.  Studies  on  the  migration  and  biology  of  important  spe- 
cies should  be  undertaken  in  order  that  proper  legislation  may 
be  promulgated. 

5.  Transplantation  of  young  bangos  should  be  experimented 
with.  If  it  proves  successful,  it  will  increase  the  number  of 
bangos  breeders  in  Butuan  Bay  and  likewise  the  fish  supply 
in  the  lake. 
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6.  The  important  fishing  bank  in  northeastern  Surigao, 
around  Dinagat  Cove  and  Melgar  Bay  where  the  anchovy  is 
most  abundant,  should  be  exploited. 

7.  The  mother  of  pearl  and  Trochus  fisheries  in  and  around 
Dinagat  Island  and  possibly  around  the  small  islets  under  the 
jurisdiction  of  Surigao  should  be  developed. 

8.  Studies  on  the  habits  and  life  histories  of  the  more  im- 
portant fishes  along  the  shores  should  be  undertaken  in  order 
that  proper  protective  regulatory  measures  may  be  formulated 
and  enforced. 

9.  The  eastern  coastal  regions  of  Surigao  proper  and  around 
the  numerous  islets  are  rich  in  corral  reefs  which  teem  with 
various  commercial  species  of  rock  fishes  and  should  be  rec- 
ommended for  muro-ami  fishing. 

10.  Suitable  places  for  bangos  culture  between  Lipata  Point 
and  Surigao  River  should  be  developed  and  utilized  to  stabil- 
ize the  fish  supply. 

11.  In  making  guinamos,  the  people  should  be  made  to  ob- 
serve sanitary  rules,  to  use  a  better  quality  of  salt,  and  to  em- 
ploy earthen  jars  in  fermenting  the  fish. 


ILLUSTRATIONS 

Plate  1 
Map  of  northeastern  Mindanao,  showing  Lake  Mainit  and  adjacent  islands. 

TEXT  FIGURES 

Pig.  1.  Diagram  of  paluksuhan.  w,  Wing  (pangampac) ;  sp,  sliding  plat- 
form; ct,  collecting  trap  (abo-abo)  ;  g,  gateway;  6,  river  bank;  a/, 
stone  fillings. 
2.  Diagram  of  bungsod  at  the  mouth  of  Jabonga  River.  wf  Wing  (pa- 
ngampac) ;  8c,  semicircle  (buwa) ;  tp,  terminal  pound  (bunuan) ; 
wh,  watch  house  (bahay-bahay) ;  6,  first  heart;  g,  gateway;  rb, 
river  bank. 
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PYGIDIOPSIS  MARIVILLAI,  A  NEW  HETEROPHYID 
TREMATODE  FROM  THE  PHILIPPINES 

By  Pedro  G.  Refuerzo  and  Eusebio  Y.  Garcia 

Of  the  School  of  Hygiene  and  Public  Health,  University  of  the  Philippines 

Manila 

ONE  PLATE 

While  investigating",  in  connection  with  other  work,  the  para- 
sitic fauna  of  the  small  intestines  of  different  Philippine  fish- 
eating  birds,  we  encountered  in  a  white-breasted  sea  eagle,  Ha- 
li&etres  leucogaster  (Gmelin),  several  flukes,  apparently  of  the 
same  species  of  the  genus  Pygidiopsis  Looss.  Since  1907,  when 
Looss  erected  this  genus  for  the  species  P.  genata,  no  other  spe- 
cies had  been  found.  The  name  Pygidiopsis  marivillai  is  pro- 
posed for  our  Philippine  species. 

PYGIDIOPSIS  MARIVILLAI  sp.  nov.     Plate  1,  fig.  1. 

The  present  description  is  based  on  thirty-two  adult  specimens 
obtained  from  the  small  intestine  of  a  white-breasted  sea  eagle, 
Haliseetres  leucogaster  (Gmelin),  caught  in  Pandacan,  Manila. 

Body  small,  0.36  to  0.45  by  0.16  to  0.23  millimeter,  oblong 
in  normal  state  of  distention  (pear-shaped  when  flattened),  with 
a  ventrally  concave  anterior  portion  and  an  enlarged  (almost 
globular)  posterior  one,  all  the  reproductive  organs  confined  in 
the  latter  region.  Cuticle  beset  with  minute  scalelike  spines 
thickly  set  anteriorly,  gradually  fading  out  towards  the  distal 
fifth  of  the  body.  Oral  sucker  subterminal,  0.03  to  0.04  by 
0.04  to  0.05  millimeter,  ornamented  with  a  single  circlet  of  8 
to  14  delicate  spines ;  pharynx  longitudinally  oval,  0.017  to  0.035 
by  0.017  to  0.024  millimeter;  oesophagus  long,  0.035  to  0.080  by 
0.011  to  0.014  millimeter ;  intestinal  caeca  simple,  as  large  as  the 
oesophagus  in  diameter,  terminating  blindly  shortly  in  front  of 
the  testes. 

Female  reproductive  organs. — Ovary  transversely  oval,  0.049 
to  0.067  by  0.042  to  0.046  millimeter,  on  the  right  side  of  the 
median  line,  in  front  of  right  testis.  Receptaculum  seminis 
spherical  to  transversely  oval,  0.045  by  0.035  millimeter  to  the 
left  of  the  ovary,  median  or  slightly  to  the  left  of  the  median 
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line,  in  front  of  left  testis.  Uterus  long,  thrown  into  coils  be- 
tween testes  and  ventrogenital  sac.  Vitellaria  consist  of  two 
rows  of  glands,  each  having  from  7  to  8  coarse  follicles  disposed 
of  more  or  less  longitudinally  between  the  corresponding  testis 
and  the  posterolateral  border  of  the  body. 

Male  reproductive  organs. — Testes  transversely  oval,  0.070  to 
0.081  by  0.046  to  0.049  millimeter,  lying  side  by  side  near  distal 
end  of  body.  Seminal  vesicle  well  developed,  divided  by  a 
constriction  into  two  portions,  situated  one  behind  the  other 
between  the  ventrogenital  sac  in  front  and  the  ovary  and  recep- 
taculum  seminis  behind.  Ventrogenital  sac  more  or  less  median, 
occupied  mostly  by  a  globular  ventral  sucker,  0.045  to  0.052  mil- 
limeter in  diameter.  Lenticular-shaped  body  (gonotyl)  pro- 
trusible,  usually  in  the  left  anterolateral  angle  of  the  sac,  about 
twice  as  big  (0.098  millimeter)  as  the  ventral  sucker,  adorned 
with  two  curved  rows  (one  near  each  opposite  border  of  gonotyl) 
of  closely  set,  bluntly  pointed  chitinous  bars,  11  to  12  in  each 
row;  each,  bar  measuring  7  to  11  by  4  to  6  microns.  Excretory 
bladder  T-shaped.  Eggs  oval,  brown,  thin-shelled,  21  to  25  by  7 
to  11  microns. 

Specific  diagnosis — Pygidiopsis:  Body  pear-shaped,  small,  0.36 
to  0.45  by  0.16  to  0.23  millimeter,  oral  sucker  with  a  single  cir- 
clet of  8  to  14  delicate  spines ;  intestinal  caeca  simple,  terminating 
blindly  in  front  of  testes ;  ovary  transversely  oval,  on  right  side 
of  median  line,  in  front  of  right  testis;  receptaculum  seminis 
spherical  to  transversely  oval,  median  or  immediately  in  front 
of  left  testis ;  uterine  coils  between  testes  and  ventrogenital  sac ; 
testes  transversely  oval,  lying  side  by  side  near  distal  end  of 
body;  ventrogenital  sac  with  ventral  sucker  more  prominent;  len- 
ticular-shaped body  about  twice  as  big  as  ventral  sucker,  having 
a  double  row  of  coarse,  closely  set,  bluntly  pointed  chitinous  bars 
each  measuring  7  to  11  by  4  to  6  microns.  Excretory  bladder 
T-shaped.     Eggs  small,  21  to  25  by  7  to  11  microns. 

Host. — Halixetres  leucogaster  (Gmelin). 

Location. — Small  intestine. 

Locality. — Pandacan,  Manila. 

Type  specimen. — Parasitological  collection,  Department  of  Pa- 
rasitology, School  of  Hygiene  and  Public  Health,  University  of 
the  Philippines. 

Remarks. — When  Looss  (1907)  erected  the  genus  Pygidiopsis, 
it  had  only  a  single  species;  namely,  Pygidiopsis  genata  Looss, 
1907.  The  present  material,  if  considered  valid,  represents  the 
second  species,  and  differs  from  genata  mainly  in  the  size  and 
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pattern  of  the  gonotyl.  According  to  Witenberg  (1929),  the 
ventral  sucker  of  P.  genata  has  the  same  dimension  (0.04  to  0.06 
millimeter)  as  the  long  axis  of  the  gonotyl.  In  our  specimen 
the  long  axis  of  the  latter  organ  is  about  twice  as  long  (0.09 
millimeter)  as  the  diameter  (0.04  to  0.05  millimeter)  of  the  ven- 
tral sucker.  Unfortunately,  however,  the  descriptions  by  Looss 
(1907),  Ransom  (1920),  Linton  (1928),  Witenberg  (1929),  and 
Ciurea  (1933)  of  the  structure  of  the  gonotyl  of  P.  genata  are 
either  too  incomplete  or  too  misleading  to  enable  us  to  establish 
a  more  accurate  differentiation  from  the  same  organ  of  our  ma- 
terial. For  instance,  Ascocotyle  plana,  Linton,  which  was  ab- 
sorbed into  the  genus  Pygidiopsis  by  Witenberg  (1929)  as  a 
synonym  of  P.  genata  following  his  revision  of  the  trematode 
family  Heterophyidse  Odhner,  was  first  described  by  Linton 
(1928)  as  possessing  a  "cirrus-pouch,"  an  organ  which  is  alto- 
gether absent  among  the  heterophyid  flukes.  Ciurea  (1933),  on 
the  other  hand,  opines  that  folds  having  the  appearance  of  tiny 
rodlets  disposed  radially  and  formed  by  the  cuticle,  line  the 
degenerated  genital  sucker  which  is  found  in  the  interior  of  the 
sinus.1  But  Witenberg  (1929),  although  failing  to  define  tho- 
roughly this  organ,  seems  to  show  in  his  text  figure  certain 
characters  that  may  be  of  value  in  differentiating  our  material. 
According  to  his  illustration  on  page  186,  the  gonotyl  bears 
chitinous  bars,  which  are  fine,  few  in  number,  set  far  apart,  and 
found  at  the  border;2  the  chitinous  bars  in  our  specimen  are 
coarse,  more  in  number  (11  to  12  bars  in  each  row),  closely 
set  with  their  ends  bluntly  pointed,  and  situated  on  the  surface, 
suggestive  of  the  gonotyl  of  Haplorchis  taichui  Nishigori,  1924. 
Owing  to  the  variability  of  opinions,  the  senior  author  finally 
communicated  with  Professor  Faust,  who  kindly  lent  him  from 
his  collection  three  specimens  of  P.  genata  obtained  from  a  dog 
in  Canton,  China.  A  careful  study  of  the  three  specimens 
revealed  a  conspicuous  lenticular-shaped  gonotyl,  minus  the 
chitinous  rodlets. 

The  form  of  the  ovary  and  the  extent  of  the  intestinal  c^eca 
also  serve  to  differentiate  our  species  from  P.  genata.  In  P. 
genata  the  ovary  is  globular  and  the  intestinal  cseca  reach  only 

1  A  l'interieur  du  sinus,  on  trouve  une  ventouse  genitale  degradee,  tapis- 
see  par  une  cuticule  qui  forme  des  plis  ayant  l'apparence  des  petits'  baton- 
nets,  disposes  d'une  maniere  radiaire. 

8  When  this  paper  was  in  press,  5  specimens  of  P.  genata  were  sent  to  us 
from  Palestine  by  Professor  Witenberg.  Careful  examination  of  these  spe- 
cimens revealed  that  the  position  of  the  chitinous  bars  is  true  to  his  illus- 
tration. 
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the  level  of  the  ovary.  In  our  specimen  the  ovary  is  transverse- 
ly oval  and  the  intestinal  caeca  reach  as  far  as  the  anterior  bor- 
der of  the  testes. 
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ILLUSTRATION 

[Drawn    by    H.     T.    Itolda.] 

[Abbreviations:  exb,  Excretory  bladder;  int,  intestinal  cseea ;  lb,  lenticular-shaped  body  (go- 
notyl )  ;  ccs,  oesophagus ;  os,  oral  sucker ;  ov,  ovary ;  jjh,  pharynx ;  rs,  receptaculum 
seminis  ;  sv,  seminal  vesicle;  t,  testis;  vg,  vitelline  gland;  vgs,  ventrogenital  sac] 

Plats  1 

Fig.  1.  Pygidiopsis  mariviilai  sp.  nov.,  ventral  view. 

363 


Repuerzo  and  Garcia  :  Philippine  Trematode.] 


[Philip.  Journ.  Sci.,  64,  No.  4 


PLATE  1. 


A   MODIFIED    PERMANGANATE   METHOD   FOR   THE 

DETERMINATION  OF  ANTIMONY  IN  COMMERCIAL 

LEAD  AND  HIGH-LEAD  ALLOYS 

By  Rollin  G.  Myers 
Chemist,  United  States  Navy  Yard,  Cavite,  Philippine  Islands 

The  analysis  of  commercial  lead  or  high-lead  alloys  for  anti- 
mony is  usually  quite  laborious  and  time  consuming.  The 
standard  method  of  the  American  Society  for  Testing  Materials 
requires  large  initial  weights  of  the  metal  or  alloy  for  analysis 
and  involves  the  sulphide  separation.  Considerable  experience 
is  also  required  to  carry  out  the  method  properly,  because  of 
the  difficult  procedures.  Finally  the  antimony  cannot  be  de- 
termined directly  since  it  must  be  separated  from  the  other 
metals  present. 

The  distillation  method  first  used  by  FischerU)  for  arsenic, 
and  later  extended  to  antimony  and  tin  by  other  investigators 
[Plato,(2)  Hartman,(3)  Jarvinen,(4)  Biltz(5)  and  Sherrer(6)] 
has  the  attractive  feature  of  being  generally  applicable  to  a  wide 
range  of  ores  and  alloys  containing  antimony.  This  method 
requires  an  all-glass  distilling  apparatus  which  may  not  be  al- 
ways available  in  some  laboratories. 

The  standard  permanganate  method  for  the  determination 
of  antimony  is  free  from  the  sulphide  objection  and  does  not  re- 
quire a  glass  apparatus.  Concerning  the  accuracy  of  this 
method  Hillebrand  and  LundelK?)  state:  "In  the  opinion  of  one 
of  us  (L)  the  most  accurate  determination  of  antimony,  when 
its  amount  exceeds  a  few  milligrams,  is  that  in  which  the  ele- 
ment is  oxidized  to  the  quinquevalent  state  in  sulphuric-hydro- 
chloric acid  solution  by  means  of  a  standard  solution  of  perman- 
ganate."  Besides  the  accuracy  of  this  method  it  has  the  ad- 
ditional advantage  that  any  tin  present  can  be  determined  by  the 
iodometric  method  in  the  residual  solution  from  the  antimony. 

The  procedure  for  the  permanganate  method  is  as  follows: 
1  gram  of  the  metal  or  alloy  is  placed  in  a  500  cc  Erlenmeyer 
flask  and  treated  with  15  cc  of  concentrated  sulphuric  acid 
and  5  grams  of  potassium  bisulphate.     The  flask  is  covered  with 
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a  small  watch  glass  and  its  contents  allowed  to  digest  on  a  hot 
plate  for  one  of  two  hours.  The  residue,  after  cooling,  is  mixed 
with  50  cc  of  10  per  cent  tartaric  acid  and  10  cc  of  concentrated 
hydrochloric  acid.  The  mixture  is  heated  until  it  boils,  and 
allowed  to  continue  boiling  for  about  a  minute  to  eliminate  sul- 
phur dioxide.  Then  125  cc  of  cold  water  is  added,  followed  by 
10  cc  of  concentrated  hydrochloric  acid.  The  mixture  is  cooled 
in  ice  to  at  least  10°  C,  and  titrated  with  0.1  N  potassium  per- 
manganate to  a  slight  pink  shade  that  persists  for  about  10 
seconds.  This  is  essentially  the  method  of  Treadwell  and 
Hall, (8)  but  slight  changes  have  been  made  in  the  manner  of 
dissolving  the  metal  or  alloy  and  also  in  the  volumes  of  sul- 
phuric and  hydrochloric  acids  used.  Hillebrand  and  Lundell 
limited  their  description  of  the  method  essentially  to  pointing 
out  that  the  hydrochloric  acid  should  be  not  less  than  10  or 
greater  than  25  per  cent.  The  quantity  of  sulphuric  acid  they 
limit  to  approximately  10  per  cent  by  volume. 

This  method  has  the  additional  advantage  of  being  susceptible 
to  considerable  variation  in  manipulation. 

In  the  analysis  of  alloys  containing  large  amounts  of  lead  (80 
to  99  per  cent)  the  permanganate  method  is  not  so  accurate, 
due  to  the  accumulation  of  relatively  large  quantities  of  insol- 
uble lead  sulphate  formed  during  the  conversion  of  the  metals 
into  sulphates.  The  insoluble  lead  sulphate  naturally  carries 
down  or  occludes  a  considerable  amount  of  antimonious  sulphate. 
During  the  subsequent  operations  only  a  part  of  the  occluded  an- 
timony dissolves,  so  that  in  the  final  titration  with  potassium 
permanganate  the  results  are  likely  to  be  low. 

In  view  of  this  difficulty  an  experimental  study  was  made  with 
the  object  of  treating  the  lead  sulphate  in  such  a  manner  that 
the  occluded  antimony  can  be  restored  to  the  solution,  in  order 
to  correct  any  error  from  that  source  and  to  assure  an  accurate 
titration  with  standard  permanganate. 

EXPERIMENTAL  PROCEDURE 

Several  experiments  were  carried  out  according  to  the  sug- 
gested procedure  of  Hillebrand  and  Lundell.  The  residues  con- 
taining the  sulphuric  acid,  potassium  bisulphate,  and  lead  sul- 
phate were  digested  with  various  quantities  of  water  and  hy- 
drochloric acid.  In  one  very  carefully  conducted  experiment 
approximately  0.90  to  0.95  gram  moist  lead  sulphate  was  mixed 
with  15  cc  of  sulphuric  acid  and  5  grams  of  potassium  bisulphate. 


64,4  Myers:  Determination  of  Antimony  Lead  367 

The  mixture  was  boiled  a  minute  or  two,  cooled,  and  15  cc  of 
water  added.  It  was  again  cooled,  15  cc  of  hydrochloric  acid 
added,  and  the  mixture  digested  hot  for  about  15  minutes. 
There  was  no  appreciable  solution  of  the  lead  sulphate.  The 
volumes  of  water  and  hydrochloric  acid  were  then  increased  by 
25  cc  and  10  cc  of  the  two  respectively.  The  hot  digestion  was 
repeated  but  the  bulk  of  the  lead  sulphate  remained  undissolved. 
Finally  25  cc  of  water  and  25  cc  of  hydrochloric  acid  were 
added  and  the  hot  digestion  continued  for  about  15  minutes. 
At  least  a  third  of  the  lead  sulphate  remained  undissolved.  The 
percentage  of  hydrochloric  acid  in  the  final  mixture  would  have 
been  approximately  25  per  cent,  had  the  solution  been  diluted 
before  titration,  as  in  the  permanganate  method. 

Duplicate  determinations  of  antimony  were  next  made  in  a 
sample  of  impure  lead  containing  94.43  and  5.45  per  cent  of  lead 
and  antimony  respectively.  The  agreement  of  the  duplicates  was 
not  good  and  the  error  ranged  from  8  to  10  per  cent.  Evidently 
a  portion  of  the  antimony  was  still  occluded  in  the  lead  sul- 
phate. 

Recently  Robinson (9)  developed  a  method  for  the  determina- 
tion of  antimony  in  lead-rich  alloys.  He  used  no  tartaric  acid 
and  appeared  to  depend  entirely  on  the  hydrochloric  and  sul- 
phuric acids  to  dissolve  the  lead  sulphate  and  to  obtain  the  an- 
timony in  soluble  form. 

Determinations  of  antimony  were  made  according  to  this 
method  in  two  lead-rich  mixtures.  The  first  contained  0.9950 
gram  lead  and  0.0050  gram  antimony  and  the  second  0.8950 
gram  lead,  0.0050  gram  antimony,  and  0.1000  gram  tin.  It  was 
found  that  the  lead  sulphate  was  only  partially  dissolved  and 
it  was  quite  impossible  to  obtain  any  certain  end  points  on  ac- 
count of  the  rapid  fading-out  effects. 

It  is  well  known  that  lead  sulphate  dissolves  readily  in  a  con- 
centrated solution  of  ammonium  acetate.  It  seemed  quite  prob- 
able that  this  salt  might  be  used  successfully  to  obtain  all,  or 
nearly  all,  of  the  antimony  in  titratable  form. 

Accordingly  there  were  performed  a  number  of  experiments 
in  which  saturated  ammonium  acetate  solution  was  used  to  dis- 
solve the  lead  sulphate.  In  several  analyses  of  metal  mixtures 
containing  90  to  98  per  cent  of  lead  it  was  found  that  this  change 
in  the  general  procedure  gave  fairly  good  results.  The  average 
error  in  these  preliminary  experiments  was  usually  about  —3 
per  cent. 
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The  permanganate  method  as  modified  and  improved  by  the 
used  of  ammonium  acetate  is  as  follows : 

MODIFIED  PERMANGANATE  METHOD 

One  gram  of  impure  lead,  or  lead-rich  alloy,  is  mixed  with  15 
cc  of  concentrated  sulphuric  acid  and  5  grams  of  potassium  bi- 
sulphate  in  a  500-cc  Pyrex  flask  and  allowed  to  digest  on  a  hot 
plate  overnight.  The  contents  of  the  flask  are  then  shaken 
and  boiled  for  10  to  12  seconds  over  a  Bunsen  flame.  The  insol- 
uble sulphates  should  have  no  dark  color.  The  flask  and  con- 
tents are  allowed  to  cool  and  15  cc  of  cold  water  are  added 
slowly.  The  flask  is  then  placed  in  an  inclined  position  and 
the  lead  and  other  insoluble  sulphates  allowed  to  settle  out  ra- 
pidly. The  transparent,  or  nearly  transparent,  liquid  is  then 
carefully  decanted  into  a  second  Erlenmeyer  flask,  and  the  resi- 
dual insoluble  sulphates  washed  consecutively  with  two  25  cc 
portions  of  10  per  cent  tartaric  acid  solution ;  the  separate  wash- 
ings are  decanted  as  before  into  the  second  flask,  to  which  is 
added  10  cc  of  concentrated  hydrochloric  acid. 

The  washed  and  insoluble  lead  and  other  sulphates  are  then 
treated  with  40  cc  of  33  per  cent  ammonium  acetate  solution 
(Merck  reagent),  and  digested,  near  the  boiling  point,  on  a  hot 
plate  until  the  insoluble  sulphates  completely  dissolve.  To  ob- 
tain the  proper  volume  30  cc  of  water  are  now  added  and  the  so- 
lution set  aside. 

The  washings  in  the  second  Erlenmeyer  flask  are  then  heated 
to  the  boiling  point  and  the  boiling  continued  for  at  least  one 
minute.  To  the  boiling  solution  10  cc  of  hydrochloric  acid  are 
added,  after  which  the  contents  of  the  first  flask  (the  ammonium 
acetate  solution  of  the  lead  and  other  insoluble  sulphates)  are 
rapidly  added.  The  ammonium  acetate  flask  is  then  washed 
with  40  cc  of  cold  water.  When  this  wash  water  is  poured 
into  the  second  flask  it  causes  a  portion  of  the  lead  sulphate  to 
again  precipitate.  The  final  solution  thus  prepared  is  placed  in 
ice  and  cooled  to  5°  or  8°  C.  It  is  then  titrated  in  the  usual 
manner  with  standard  0.1  N  potassium  permanganate.  The 
end  point  should  persist  for  8  to  10  seconds  and  is  usually  easy 
to  recognize. 
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Two  acid  burettes  were  used  for  the  titrations.  One  was  a 
50-cc  burette  graduated  at  27.5°  C,  and  calibrated  for  measure- 
ments at  30°  C.  The  other  was  a  10-ec  microburette,  which 
was  also  graduated  at  27.5°  C.  It  had  been  inspected  and 
stamped  in  Berlin  at  the  Physikalisch-Technische  Reichsanstalt 
and  could  be  read  to  0.01  cc. 

All  titrations  were  carried  out  slowly  and  the  readings  were 
always  made  after  the  level  of  the  solution  in  the  burette  was 
constant.  A  time  interval  of  about  45  seconds  was  usually  al- 
lowed for  this  adjustment. 

The  0.1  N  potassium  permanganate  was  carefully  standardized 
against  0.1500  gram  of  antimony  and  0.1500  gram  of  tin  under 
the  same  conditions  as  those  employed  in  the  modified  method 
of  analysis. 

Six  blank  titrations  were  made  according  to  the  procedure 
above.  The  average  value  for  the  blank  was  0.060  cc  of  the 
standard  0.1  N  potassium-permanganate  solution. 

In  Tables  1  and  2  are  given  the  results  of  twenty-two  analyses, 
made  according  to  the  modified  permanganate  method.  Table 
1  contains  the  analyses  of  various  mixtures  of  lead  and  anti- 
mony, and  analyses  of  mixtures  containing  lead,  antimony,  and 
tin  are  given  in  Table  2.  The  metals  used  for  the  analyses 
shown  in  Tables  1  and  2  and  for  the  permanganate  standardiza- 
tion above  were  Baker's  C.  P.,  analyzed. 


Table  1. — Analysis  of  mixtures  of  lead  and  antimony  by  the  modified 
permanganate  method. 


Sample. 

1 

Mixture. 

Antimony. 

Lead. 

Antimony. 

Found. 

Error. 

9- 
0.9990 
0.9980 
0.9950 
0.9920 
0.9500 
1.9400 
0.9500 
0.9000 

Per  cent. 
99.90 
99.80 
99.50 
99.20 
95.00 
97.03 
95.00 
90.00 

9- 
0.0010 
0.0020 
0.0050 
0.0080 
0.0500 
0.0600 
0.0500 
0.1000 

Per  cevt. 
0.10 
0.20 
0.50 
0.80 
5.00 
2.97 
5.00 
10.00 

9 
0.00120 
0.00192 
0.00510 
0.00780 
0.04908 
0.05929 
0.05035 
0.10008 

Per  cent. 
19.60 

—  4.10 
-f  2.00 

—  2.40 

—  1.80 

—  1.10 
+  0.70 
4-  0.03 

2 

3 

4 

5 

6         _      _    

7_       

8    _       

.    . 
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Table  2. — Analysis  of  mixtures  of  lead,  tin,  and  antimony  by  the  modified 

permanganate  method. 


Sample. 

Mixture. 

Antimony. 

Lead. 

Tin. 

Antimony 

Found. 

Error. 

1 

0- 
0.9969 
0.9985 
0.9891 
0.9870 
0.9895 
0.9950 
0.9121 
0.8000 
0.9000 
0.8850 
0.9396 
0.9094 
0.9000 
0.8000 

Per  cent. 
99.69 
99.85 
98.91 
98.70 
98.95 
99.50 
91.21 
80.00 
90.  U0 
98.50 
93.96 
90.94 
90.00 
80.00 

<7- 
0.0014 
0.0010 
0.0099 
0.0111 
0.0085 
0.0010 
0.0799 
0.1913 
0.0900 
0.1000 
0.0104 
0.0406 
0.0100 
0.0100 

Per  cent. 
0.14 
0.10 
0.99 
1.11 
0.85 
0.10 
7.99 

19.03 
9.00 

10.00 
1.04 
4.06 
1.00 
1.00 

p. 
0.00016 
0.00050 
0.00102 
0.00200 
0.00200 
0.00500 
0.00800 
0.01000 
0.01000 
0.01500 
0.05000 
0.05000 
0.09000 
0.19000 

Per  cent 
0.0i6 
0.050 
0.1C2 
0.200 
0.200 
0.600 
0.800 
1.000 
1.000 
1.500 
5.000 
5.000 
9.000 
19.000 

<7- 
0.00035 
0.00038 
0.0(116 
0.0C198 
0.00197 
0.0C496 
0.00805 
0.00991 
0.00997 
0.00148 
0.00492 
0.00493 
0.09032 
0.19050 

Per  cent. 
+  100.0 

—  22.6 
+  13.6 

—  1.2 

—  1.2 

—  0.8 
+     0.62 

—  0.88 

—  0.30 

—  1.20 

—  1.60 

—  1.50 
+     0.35 
4-     0.26 

2 

3 

4 

5 

6 

7„__ 

8 

9 

10 

11 

12 

13 

14 

SUMMARY 

Analyses  of  lead-antimony  and  of  lead-tin-antimony  mixtures 
were  made  by  the  permanganate  method  as  modified  by  the  use 
of  ammonium  acetate. 

The  modified  method  is  easily  carried  out  and  amounts  of 
antimony  from  0.20  to  19.00  per  cent  in  high  lead  alloys  can 
be  successfully  determined  with  an  accuracy  ranging  from  about 
0.30  to  2.0  per  cent. 

The  presence  of  tin  up  to  19  per  cent  exerts  no  objectionable 
influence  on  the  accurate  determination  of  the  antimony  in  high 
lead  alloys. 

When  less  than  0.2  per  cent  of  antimony  is  present  the  ac- 
curacy is  greatly  reduced  and  the  modified  permanganate  method 
becomes  impractical  for  such  amounts,  as  shown  in  samples 
1  (Table  1)  and  1,  2,  and  3  (Table  2). 

The  use  of  hydrochloric  acid  as  a  means  of  rendering  the 
lead  sulphate  soluble  and  thus  obtaining  the  occluded  antimony 
in  titratable  form  was  found  to  be  undesirable  for  the  high-lead 
antimony  and  tin  mixtures  investigated. 

Compared  to  the  distillation  method  and  also  to  the  standard 
method,  the  modified  permanganate  method  is  much  more  direct, 
less  laborious,  and  should  not  require  more  than  90  minutes  after 
the  metals  have  been  converted  to  sulphates. 
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A  microburette  graduated  to  0.01  cc  is  very  necessary  for 
the  accurate  analysis  of  lead  samples  that  have  an  antimony 
content  of  0.20  to  6  per  cent. 

The  residue  from  the  antimony  analysis  can  be  used  conve- 
niently for  the  determination  of  tin  by  the  volumetric  method. 
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THE  OXYBELINE  WASPS  OF  THE  PHILIPPINES,  WITH 

A  SYNONYMIC  CATALOGUE  OF  THE  ORIENTAL 

SPECIES  (HYMENOPTERA:  SPHECIDiE) 

By  V.  S.  L.  Pate 
Of  Cornell  University,  Ithaca,  New  York 

ONE  PLATE 

The  oxybeline  wasps  of  the  Philippines  have  attracted  little 
attention  hitherto,  and  save  for  a  very  inaccurate  and  incomplete 
description  of  a  species  by  Ashmead,  nothing  has  been  published 
on  the  group  from  this  region.  The  present  paper  is  based  upon 
the  large  Philippine  collection,  now  in  the  United  States  National 
Museum,  formed  by  the  late  Charles  Fuller  Baker,  of  the  College 
of  Agriculture  (Philippines),  and  smaller  ones  made  by  Dr. 
Francis  X.  Williams,  of  the  Hawaiian  Sugar  Planters'  Associa- 
tion, and  the  late  R.  C.  McGregor,  of  the  Philippine  Bureau  of 
Science.  Further  collecting  in  the  interior  of  the  islands  and 
in  northern  Luzon,  regions  from  which  material  is  still  lacking, 
will  probably  result  in  the  addition  of  new  forms  to  the  Philip- 
pine fauna.  Until  such  material  is  forthcoming,  the  keys  pres- 
ented in  this  paper  will  serve  to  place  all  forms  known  at 
present  to  occur  in  this  region. 

The  Philippines  and  Wallacea  *  in  general  have  a  very  poor 
representation  of  oxybelines,  in  comparison  with  the  other  re- 
gions of  the  world,  with  the  exception  of  Australia  and  the 
Polynesian  region.  Only  eight  forms 2  are  known  from  this 
area,  and  all  of  these  belong  to  the  wide-ranging  genus  Oxybelus. 
Belomicrus  and  Belomicroides  are  still  unknown  from  the  Phil- 
ippines, or  for  that  matter  from  Wallacea  and  the  adjacent  Ma- 
layan region.  These  genera,  however,  are  more  ancient  types 
than  Oxybelus.  They  are  largely  Holarctic  and  Ethiopian  in 
distribution,  and  in  these  regions  are,  in  the  main,  confined  to 
definitely  more  xeric  areas  than  Oxybelus;  consequently,  it  is 

1  See  Dickerson  et  al. :  Distribution  of  Life  in  the  Philippines,  Mo- 
nographs of  Bureau  of  Science,  Manila,  No.  21,  for  a  definition  and  dis- 
cussion of  this  region. 

"Including  Oxybelus  agile  Smith,  recorded  from  Celebes. 
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hardly  likely  that  they  will  be  found  in  Wallacea,  which  has  in 
large  part  an  extremely  heavy  rainfall.  I  have  seen  no  material 
of  this  group  in  general  from  northern  Luzon,  so  that  it  is 
barely  possible  that  in  the  drier  portions  of  northern  and  west- 
ern Luzon  there  may  eventually  be  found  a  relic  form  that  is  the 
survivor  of  some  early  faunal  invasion. 

The  pauperitic  character  of  the  oxybeline  fauna  in  the  Philip- 
pines and  in  Wallacea  in  general  is  due  to  the  fact  that  the 
group  is  ectogenic  to  the  Oriental  region.  It  is  entirely  absent 
from  the  Australian  region,  and  but  one  species 3  is  as  yet  known 
from  the  Polynesian  region.  Such  species  as  now  occur  in  the 
Orient  are  representatives  of,  or  developments  from,  relatively 
recent  colonizations  from  the  Palseartic  region.  The  oxybeline 
population  of  Wallacea  and  the  Malayan  region  to  the  west  of 
it  are  relatively  recent  invasions  from  the  Indian  region,  al- 
though in  the  case  of  Malaysia  there  has  been  a  noticeable 
influx  from  China.  The  forms  now  occurring  in  Wallacea  are 
representatives  of  the  agile  and  the  lamellatum  groups.  The 
former  is  widely  distributed  throughout  the  Orient,  while  the 
latter  is  widespread  over  the  Oriental,  ^Ethiopian,  and  Medi- 
terranean regions.  The  agile  group  is  represented  in  the  Philip- 
pines by  Oxybelus  suluense  and  0.  xanthogaster,  and  is  confined 
entirely  to  the  Bornean  province,  whereas  the  lamellatum  group,4 
a  more  highly  developed  assemblage  in  many  respects  than  the 
former,  is  restricted  almost  exclusively  to  the  Philippine  prov- 
inces, where  certain  species  such  as  Oxybelus  banksi  and  0. 
philippinense  are  widely  distributed  throughout  the  islands. 

As  yet  nothing  is  known  concerning  the  ethology  of  the  Phil- 
ippine oxybelines ;  but,  as  in  other  regions  of  the  world,  they  in 
all  probability  provision  their  nests  with  flies,  particularly  such 
common  domiciliary  or  semidomiciliary  pests  as  the  house  fly, 
the  blue  bottle,  the  stable  fly,  and  many  others  of  more  or  less 
economic  importance.  Fletcher 5  states  that  at  Coimbatore  and 
Guindy,  in  southern  India,  Oxybelus  lamellatum  Olivier  6  is  a  very 

*  Oxybelus  vturose  Cheesman,  described  from  Raiatea  in  the  Society  Is- 
lands. 

4  This  is  the  group  to  which  Dahlbom's  name  Notoglossa  is  applicable. 
Many  authors  have  considered  it  a  discrete  genus,  incorrectly  placing  there- 
in all  the  species  of  Oxybelus  that  have  the  apex  of  the  mucro  excised.  No- 
toglossa, however,  is  at  most  but  a  species  group  and  is  confined  entirely 
to  the  Old  World. 

5  Some   South   Indian   Insects    (1914)    280. 

•Recorded  as  Oxybelus  squamosus  Smith,  1875,  a  synonym  of  0.  lame- 
llatum  Olivier,  1811. 
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efficient  and  useful  cheek  on  Musca  crassirostris  Stein,7  a  com- 
mon blood-sucking  fly  of  cattle  of  that  region.  Both  Laveran  8 
and  Piccard 9  have  recorded  Oxybelus  rufipes  Taschenberg  prey- 
ing upon  tsetse  flies  in  considerable  numbers  in  tropical  Africa, 
while  recently  Bequaert 10  has  called  attention  to  the  fact  that 
in  Guatemala  Oxybelus  pyrura  (Rohwer),  known  by  the  natives 
as  "policias,"  is  a  very  efficient  enemy  of  adult  Simulium  and 
preys  commonly  there  upon  the  three  species  n  that  are  the  vec- 
tors of  onchocerciasis.  The  species  of  this  genus,  therefore,  fill 
a  useful  niche,  however  small  it  may  be,  in  the  natural  control  of 
many  noxious  pests,  and  more  data  are  greatly  to  be  desired  con- 
cerning the  habits  and  prey  of  the  tropical  species. 

Key  to  the  genera  of  Oxybelinse. 

1.  Postscutellum  simple,  not  provided  laterally  with  squamae;  propodeum 

simple,  not  furnished  with  a  median  dorsal  process — the  mucro;  last 
abdominal  sternite  of  the  female  strongly  compressed  and  provided 
with  a  high  median  longitudinal  lamelliform  carina;  abdomen  of  the 
male  with  transverse  villous  grooves  near  bases  of  third  and  fourth 
tergites;  psammophore  present,  well  developed  in  the  female,  vestigial 
or  rudimentary  in  the  male.     -/Ethiopian  and  Mediterranean  forms. 

Belomicroides  Kohl. 

Postscutellum  armed  laterally  with  squamae,  or  at  least  with  alate  lateral 

expansions;  propodeum   (except  in  Anoxy betas  Kohl)   with  a  mucro; 

abdomen  not  as  above 2. 

2.  Abdominal  tergites  1  to  5   (and  6  in  males)    abruptly  flexed  under  at 

sides  so  that  ventral  and  dorsal  portions  of  tergites  form  a  sharp  edge 
at  their  junction;  sternites  flat;  appendiculate  cell  of  forewing,  if 
present,  very  small,  so  that  marginal  cell  appears  lanceolate  or  acute 
at  apex;  last  tarsal  joint  not  swollen;  female  with  a  psammophore. 

Widespread Belomicrus  A.  Costa. 

a.  Flagellum  of  antennae  short,  all  joints,  except  first,  second,  and  last 
as  wide  as  or  wider  than  long;  mandibles  edentate  internally  or 

with  only  a  dentiform  angle  medially b. 

Flagellum  long,  first  six  and  apical  joints  longer  than  wide,  re- 
mainder as  long  as  wide;  mandibles  with  a  very  large  tooth  in- 
ternally near  base,  outer  margin  dilated  above  at  about  middle, 
basal  third  arcuately  excised.     South  African  forms. 

Belomicrus  (Nototis)  Arnold. 

'Recorded  as  Philsematomyia  insignis  Austen,  a  synonym  of  Musca 
crassirostris  Stein. 

8Comp.  rend.  Acad.  Sci.  144   (1907)  546-551. 

•Comp.  rend.  Mem.  Soc.  Biol.  61    (2)    (1909)  360-362. 

10Contrib.  Dept.  Trop.  Med.  &  Inst.  Trop.  Biol.  &  Med.  Harvard  (6) 
(1934)    201-202. 

11  Simulium  metallicum  (Dyar  et  Shannon),  S.  callidum  Bellardi,  and  S. 
ochraceum  Walker. 
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6.  Mandibles  excised  on  their  outer  margin. 

Belomicrus  (Oxybelomorpha)  Brauns.1* 
Mandibles  entire,  not  excised  beneath. 

Belomicrus  (Belomicrus)  A.  Costa. 

Tergites  not  sharply  fixed  under  at  sides,  sharp  edge  not  present 

save  on  first  two  tergites;  sternites  convex;  females  without  a 

distinct  psammophore 3. 

3.  Last  tarsal  segment  not  swollen;  appendiculate  cell  of  forewing,  if  pres- 

ent, very  small  so  that  marginal  cell  appears  lanceolate  or  acute  at 
apex;  postscutellar  squamae  poorly  developed,  merely  alate  lateral  ex- 
pansions  of   postscutellum;   no   distinct  tarsal   comb  present.     South 

African  forms  Brimocelus  Arnold. 

Last  tarsal  segment  swollen;  appendiculate  cell  of  forewing  distinct  and 
wide  so  that  marginal  cell  appears  more  or  less  truncate  apically; 
squama?  always  distinct  and  well  developed;  tarsal  comb  present  and 
well  developed;  at  least  in  the  female 4. 

4.  Mesepisternum  with  a  precoxal  carina;  scutellum  and  postscutellum  lon- 

gitudinally  carinate  medially;   puncturation  of  body  usually   coarse. 

Widespread  Oxybelus  Latreille.13 

Mesepisternum  without  a  precoxal  carina;  scutellum  and  postscutellum 
not  longitudinally  carinate  medially;  puncturation  of  body  finer. 
Nearctic  forms  Enchemicrum  Pate. 

Genus  OXYBELUS  Latreille  u 

Key  to  the  Philippine  species. 

1.  Males 2. 

Females ._  5. 

2.  Mucro  narrow,  canaliculate  above,  sides  subparallel,  apex  retuse  (Plate 

1,  fig.  1) ;  lateral  abdominal  spines  absent suluense  sp.  nov. 

Mucro  subfoliaceous,  apex  excised,  with  a  median  longitudinal  carina; 
lateral  abdominal  spines  present 3. 

3.  Mesonotum  with  large  punctures  evenly  distributed  throughout,  not  de- 

pressed but  flat  or  convex  discally  between  parapsides. 

wquipunctatum  sp.  nov. 
Mesonotum  coarsely  and  confidently  punctured,  rugose  posteriorly,  de- 
pressed and  more  or  less  excavate  discally  between  parapsides 4. 

13  Gussakovsky  recently  proposed  Pseudoxybehcs  [Trav.  Inst.  Zool.  Acad. 
Sci.  URSS  1  (1933)  266]  as  a  subgenus  of  Belomicrus  for  the  reception 
of  B.  persa  Guss.  from  Kirman,  Persia.  Pseudoxybelus,  however,  may  at 
most  be  regarded  as  but  a  species-group  of  the  subgenus  Oxybelomorpha 
Brauns. 

u  Including  Anoxybelus,  which  Kohl  proposed  as  a  subgenus  [Konowia  2 
(1923)  274]  of  Oxybelus  for  the  reception  of  O.  maidlii  Kohl  from  Abu  in 
Baluchistan.  I  have  not  seen  any  material  of  this  species,  still  known  only 
from  the  unique  female  type  in  the  British  Museum.  Insofar  as  I  can  ga- 
ther from  Kohl's  description,  Anoxybelus  differs  from  the  typical  Oxybela 
only  in  lacking  a  mucro. 

M  The  gender  of  Oxybelus  has  hitherto  been  regarded  as  masculine,  but  a 
study  of  its  etymology  at  once  reveals  that  it  is  neuter. 
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4.  Mucro  traversed  from  base  to  apex  of  excision  by  a  very  strong  median 

longitudinal  carina  whence  diverge  on  each  side  a  number  of  transverse 

oblique  cannulas  (Plate  1,  fig.  2) banksi  (Ashmead). 

Mucro  with  a  weak  median  longitudinal  carina  forking  about  half  way 
and  sending  a  weak  oblique  carina  toward  each  tip  of  mucro  (Plate 
1,  fig.  3) banksi  forma  divaricatum  fo.  nov. 

5.  Mucro  narrow,  canaliculate  above,  sides  subparallel,  apex  retuse  or  emar- 

ginate  (Plate  1,  figs.  4  and  6) 6. 

Mucro  foliaceous,  excised  at  apex  and  with  numerous  longitudinal  and 
oblique  cannulas    (Plate   1,  fig.   11) 7. 

6.  Clypeal  bevel  sharply  and  obtusely  angulate  medially  (Plate  1,  fig.  7) ; 

temporal  carinae  obsolete  below;  first  two  abdominal  tergites  at  most 

with  large  yellow  maculae  laterally stduense  sp.  nov. 

Clypeal  bevel  rounded  out  medially  (Plate  1,  fig.  9) ;  temporal  carinas 
present  below;  abdominal  tergites  2  to  5  entirely  yellow  above. 

xanthogaster  sp.  nov. 

7.  Median  fovea  of  propodeum  shining,  impunctate  within. 

philippinense  sp.  nov. 
Median  fovea  of  propodeum  dull,  reticulate  within. 

philippinense  forma  reticulatum  fo.  nov . 

OXYBELUS  SULUENSE  sp.  nov.    Plate  1,  figs.  1,  4,  7,  and  8. 

Male. — Length  4.5  millimeters.  Black;  mandibles  yellow, 
apices  dark  red;  pronotum  to  and  including  tubercles,  spot  on 
teguiss,  a  large  spot  on  each  side  of  scutellum,  squamae  internally, 
middle  third  of  mucro,  apical  half  of  fore  and  middle  femora 
beneath,  hind  femora  apically  above,  fore  and  middle  tibiae  ex- 
ternally, hind  tibiae  basally,  yellow.  First  abdominal  tergite 
with  large,  well  separated  yellow  spots  laterally;  second,  third, 
and  fourth  tergites  with  traces  of  linear  maculations  laterally. 
Tegulas,  squamss,  and  apical  third  of  mucro,  whitish  subhyaline. 
Wings  clear  hyaline,  veins  dark  brown.  Front  and  clypeus  with 
silvery  pubescence,  somewhat  appressed;  thorax  and  abdomen 
with  thin,  scattered  silvery  pubescence. 

Head  with  small  close  punctures;  vertex  and  temples  striate- 
punctate;  clypeus  strongly  carinate  medially,  anterior  margin 
sharply  tridentate,  median  tooth  rostrate,  formed  by  projecting 
end  of  diseal  carina  (Plate  1,  fig.  8)  ;  temporal  carina  present 
above,  obsolete  or  obsolescent  below. 

Thorax  with  puncturation  similar  to  head;  anterior  margin 
of  pronotum  transversely  carinate  to  and  including  tubercles 
which  are  subdentate  laterally.  Mesonotum  with  a  median  lon- 
gitudinal stria  on  anterior  third,  and  a  carina  on  posterior  sixth. 
Scutellum  and  postscutellum  longitudinally  carinate  medially, 
punctured  like  the  mesonotum.  Squamae  subrectangular,  inter- 
nally with  a  blunt  tooth  that  barely  surpasses  incurved,  acute, 
depressed  apices  (Plate  1,  fig.  1).    Prepectus  and  mesosternum 
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sharply  margined  anteriorly;  episternal  suture  foveolate;  pre- 
pectus  and  pleura  rugose.  Mucro  narrow,  straight,  canalicu- 
late above,  sides  subparallel,  apex  retuse  (Plate  1,  fig.  1).  Pro- 
podeum  with  oblique  rugae  and  reticulations  dorsally;  median 
fovea  subrectangular,  ventrally  with  an  acute  angle  passing  into 
a  median  carina  as  long  as  fovea  which  is  polished  and  im- 
punctate  within  and  incompletely  closed  above;  lateral  areas 
shining,  with  a  few  fine,  scattered  punctures  and  transverse 
rugae;  lateral  faces  shining,  with  a  few  longitudinal  striae. 

Abdomen  shining,  with  fine,  well  separated  punctures,  pre- 
apical  color-ridges  moderately  developed;  lateral  abdominal 
spines  wanting;  pygidium  rectangular,  wider  than  long;  ster- 
nites  polished,  with  a  few  fine,  scattered  punctures. 

Female. — Length  5  millimeters.  Differs  from  male  as  fol- 
lows: Maculations  of  scutellum  and  abdomen  larger.  Mucro 
emarginate  apically  (Plate  1,  fig.  4),  and  with  basal  two-thirds 
and  adjacent  region  of  propodeum  yellow.  Clypeus  (Plate  1, 
fig.  7)  tuberculate  discally,  subbevelate,  polished  and  impunc- 
tate  apically  where  it  is  quadrisinuate  and  thus  tridentate,  apical 
margin  acutely  pointed  medially.  Temporal  carina  weak,  ob- 
solete below. 

Holotype. — Male,  Borneo,  Sandakan  (Baker),  United  States 
National  Museum,  catalogue  No.  42747. 

Allotype. — Borneo,  1  female,  Sandakan  (Baker),  United 
States  National  Museum,  catalogue  No.  42747. 

Paratypes. — Borneo,  2  males,  Sandakan  (Baker),  United 
States  National  Museum.  Palawan,  1  male,  Puerto  Princesa 
(Baker),  United  States  National  Museum. 

This  species,  a  member  of  the  agile  group,  is  closely  related  to 
O.  agile  Smith,  from  which  it  may,  however,  be  readily  differen- 
tiated by  the  structure  of  the  mucro  and  the  squamae  and  by  the 
somewhat  different  color  pattern.  It  is  confined  entirely  to 
Borneo,  like  the  following  species. 

OXYBELUS  XANTHOGASTER  sp.  nov.     Plate  1.  figs.  6  and  t. 

Male. — Unknown. 

Female. — Length,  5  millimeters.  Black;  mandibles  yellow, 
apices  dark  red ;  pronotum  to  and  including  tubercles,  a  spot  on 
each  side  of  scutellum,  postscutellum  laterally  and  posteriorly, 
and  inner  margins  of  the  squamae,  mucro  basally  and  medially, 
posterior  half  of  the  first  abdominal  tergite  and  all  of  second 
to  fifth  tergites,  fore  and  middle  femora  apically  beneath,  all 
tibiae  basally  above,  whitish  yellow.     Fore  tibiae  and  all  tarsi, 
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f usco-f errugineous ;  propodeum  fuscous  to  f usco-piceous ;  anten- 
nae fulvescent  apically.  Face  and  pleura  with  short,  rather 
sparse,  somewhat  appressed  pubescence ;  vertex  and  mesonotum 
with  short,  erect  aeneous  pubescence. 

Head  shining,  with  fine  close  puncturation ;  front  with  two 
shining,  impunctate  impressions  to  accommodate  scapes  when 
laid  back;  clypeus  (Plate  1,  fig.  9)  sharply  tuberculate  discally 
just  below  antennal  line,  nitidous,  subbevelate  and  quadrisinuate 
apically,  evenly  rounded  out  medio-apically ;  temporal  carinae 
present  and  well  developed  above  and  below. 

Thorax  with  puncturation  coarser  than  that  of  head.  Pro- 
notum  transversely  carinate  anteriorly  to  and  including  tubercles 
which  are  subdentate  laterally.  Squamse  and  mucro  as  in  su- 
luense  save  that  the  latter  in  this  species  is  distinctly  emargin- 
ate.  Pleura  coarsely  punctate  but  not  as  strongly  so  as  in  sw- 
luense.  Propodeum  shining,  with  transverse  oblique  parallel  ca- 
rinulae  dorsally;  median  fovea  broadly  cuneate  in  outline,  open 
above,  shining  within;  lateral  areas  shining  and  with  a  few 
weak  transverse  somewhat  irregular  rugulse;  lateral  faces  niti- 
dous, dorsally  and  posteriorly  with  a  few  fine  rugulse. 

Abdomen  cordate,  subopaque  to  almost  shining,  with  fine  close 
puncturation  on  the  tergites;  sternites  shining,  polished,  and 
with  a  few  scattered  punctures. 

Holotype. — Borneo,  Lebang  Hara,  January  7,  1925 15  (H. 
Winkler) ,  Zoologisches  Museum,  Hamburg,  Germany. 

This  species,  like  the  preceding  one,  belongs  to  the  agile  group. 
It  is  very  close  to  suluense  but  the  structure  of  the  clypeus,  the 
well-developed  temporal  carinae,  and  the  strikingly  colored  ab- 
domen, stamp  it  as  a  discrete  species.  I  am  greatly  indebted  to 
Herr  Wagner,  of  the  Zoologisches  Museum  of  Hamburg,  for  the 
opportunity  of  studying  this  interesting  species. 

OXYBELUS  BANKS!  (Ashmead).     Plate  1,  figs.  2  and  10, 

Notoglossa  banksi  Ashmead,  Proc.  U.  S.  Nat.  Mus.  28   (1905)  960; 

female. 
Notoglossa  banksi  Brown,  Philip.  Journ.  Sci.  1    (1906)  686. 

Male. — Length,  4.5  millimeters.  Black ;  mandibles  yellow,  api- 
ces red;  scapes  and  sometimes  flagellum,  prothoracic  tubercles, 
squamse  internally,  fore  and  middle  femora  apically  beneath,  all 
tibise  externally,  and  tarsi,  whitish  yellow.  First  and  second 
abdominal  tergites  with  narrow  elongate  maculations  laterally. 
Tegulse  and  squamse  whitish  subhyaline,  margins  and  posterior 

10  The  date  on  the  label  of  this  specimen  is  given  as  "7.1.1925." 
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third  of  mucro  piceous  subhyaline.  Wings  clear  hyaline,  veins 
dark  brown.  Front  and  clypeus  clothed  with  silvery  pubescence, 
somewhat  appressed ;  thorax,  abdomen,  and  legs  sparsely  clothed 
with  silvery  white  hairs. 

Head  with  small  semiconfluent  punctures  which  are  larger  and 
further  apart  just  below  ocelli;  vertex  very  closely  punctured; 
occiput  and  temples  striate-punetate.  Clypeus  tridentate,  me- 
dian tooth  strongly  rostrate,  apically  with  an  inflexed  nitidous 
impunctate  bevel  which  is  quinquedentate  apically  (Plate  1,  fig. 
10).     Temporal  carina  well  developed. 

Thorax  with  anterior  margin  of  pronotum  transversely  and 
sharply  carinate,  notched  medially;  mesonotum  finely  punctate 
anteriorly,  coarsely  punctate  and  rugose  posteriorly,  foveolate 
along  posterior  margin,  depressed  and  more  or  less  sulcate  dis- 
cally  between  parapsides,  with  a  longitudinal  stria  anteriorly  and 
a  short  low  longitudinal  carina  mesoposteriorly.  Scutellum 
coarsely  punctate,  with  a  median  longitudinal  carina;  postscu- 
tellum  finely  punctate,  with  a  median  longitudinal  cristate  lam- 
elloid  carina.  Squamse  subtrigonal,  external  margins  raised,  in- 
ternally with  an  acute  lobe  that  slightly  surpasses  incurved, 
acute,  depressed  apex.  Prepectus  and  mesosternum  sharply 
margined  anteriorly;  pleura  coarsely  punctate-striate.  Mucro 
subfoliaceous  (Plate  1,  fig  2),  lateral  margins  only  slightly  raised, 
as  long  as  scutellum  and  postscutellum,  widest  at  about  basal 
third,  thence  very  slightly  narrowTed  toward  apex  which  is  an- 
gularly and  deeply  excised;  traversed  from  base  to  apex  of  ex- 
cision by  a  very  strong  longitudinal  crista  whence  diverge  on 
each  side  a  number  of  transverse  oblique  carinulse.  Propodeum 
with  oblique  rugae  and  reticulations  dorsally;  median  fovea  cu- 
neate,  shining  and  impunctate  or  occasionally  finely  granulose 
within,  more  or  less  closed  above;  lateral  areas  sparsely  and 
very  finely  punctured,  with  a  few  transverse  rugae  above,  non- 
striate  below ;  lateral  faces  sparsely  and  very  finely  punctate,  lon- 
gitudinally striate. 

Abdomen  shining,  punctures  of  the  first  two  tergites  coarser 
than  those  of  succeeding  tergites ;  preapical  color-ridges  present 
and  well  developed  on  tergites  1  to  4;  3  to  6  with  small  acute 
spines  latero-apically  on  each  side,  6  with  a  dorsolateral  carinula 
on  each  side  terminating  posteriorly  in  a  small  spine ;  pygidium 
rectangular,  longer  than  broad.  Sternites  shining,  highly  pol- 
ished, sparsely  punctate;  second  sternite  finer  and  more  close- 
ly punctate  laterally. 
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Female. — Unknown. 

Holotype. — Male,  Luzon,  Manila  (Charles  S.  Banks),  United 
States  National  Museum,  catalogue  No.  8201. 

Luzon,  Manila,  4  males,  October,  1918  (R.  C.  McGregor) ,  Cor- 
nell University;  2  males,  no  date  (Robert  Brown),  United  States 
National  Museum :  Laguna  Province,  Mount  Maquiling,  2  males, 
no  date  (Baker),  United  States  National  Museum;  Los  Bafios, 
1  male,  July  16  (Frederick  Muir) ,  Williams  collection ;  2  males, 
no  date  (Baker),  United  States  National  Museum.  Mindoro, 
1  male,  December,  1921  (F.  X.  Williams),  Williams  collection. 
Sibuyan,  2  males,  no  date  (Baker),  United  States  National 
Museum.  Samar,  8  males,  no  date  (Baker) ,  United  States  Na- 
tional Museum.  Leyte,  Tacloban,  3  males,  no  date  (Baker), 
United  States  National  Museum.  Cebu,  Cebu,  2  males,  April, 
1917  (F.  X.  Williams),  Williams  collection.  Negros,  Occidental 
Negros  Province,  1  male,  April,  1917  (F.  X.  Williams),  Williams 
collection ;  Cuernos  Mountains,  1  male,  no  date  (Baker) ,  United 
States  National  Museum.  Mindanao,  Dapitan,  8  males,  no  date 
(Baker),  United  States  National  Museum;  Davao,  1  male,  no 
date  (Baker) ,  United  States  National  Museum ;  Kolambugan,  25 
males,  no  date  (Baker),  United  States  National  Museum;  Suri- 
gao,  1  male,  no  date  (Baker),  United  States  National  Museum; 
Tangcolan,  1  male,  no  date  (Baker),  United  States  National  Mu- 
seum. Palawan,  Puerto  Princesa,  8  males,  no  date  (Baker), 
United  States  National  Museum. 

Ashmead's  description  of  this  species  is  so  inadequate  and 
incorrect  that  it  has  been  necessary  to  redescribe  it.  In  his 
original  description  he  states  that  the  specimen  he  had  before 
him  was  a  female,  but  an  examination  of  the  type  in  the  United 
States  National  Museum  has  revealed  that  it  is  a  male.  Ash- 
mead  furthermore  states  that  banksi  resembles  Notoglossa  emar- 
ginata  (Say),  but  the  latter  belongs  to  an  entirely  different  spe- 
cies-group from  the  former. 

In  the  large  series  of  specimens  of  banksi  before  me,  there  is 
considerable  variation  in  the  color  pattern,  ranging  from  rela- 
tively xanthic  forms  with  the  color  distributed  as  noted  in  the 
foregoing  description  to  melanistic  specimens  lacking  any  abdom- 
inal or  thoracic  maculations  whatever.  It  might  be  possible  to 
attribute  these  various  color  phases  to  seasonal  and  environ- 
mental factors,  were  there  but  full  data  available  regarding  the 
time,  place,  and  conditions  under  which  the  material,  particular- 
ly that  collected  by  the  late  C.  F.  Baker,  was  taken.    In  addi- 
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tion  to  the  variation  in  color,  there  is  likewise  a  certain  amount 
of  variation  in  the  sculpturing  of  the  mucro  and  the  puncturation 
and  relative  degree  of  sulcation  of  the  mesonotum.  However, 
these  departures  from  the  norm  of  the  species  are,  as  a  rule,  in 
no  wise  linked,  but  all  conform  in  general  to  a  common  pattern. 

OXYBELUS  BANKSI  forma  DIVARICATUM  fo.  nov.    Plate  1,  fig.  3. 

Male. — Length  4.5  millimeters.  Differs  from  banksi  as  fol- 
lows: Mucro  (Plate  1,  fig.  3)  trigonal,  sides  more  strongly  di- 
vergent, apex  excised,  with  a  weak  longitudinal  carina  forking 
about  half  way  and  sending  a  weak  carina  to  each  mucronal 
tip.    Mesonotum  rugose.    Abdomen  black,  without  maculations. 

Female. — Unknown. 

Holotype. — Male,  Mindanao,  Kolambugan  (Baker),  United 
States  National  Museum,  catalogue  No.  42748. 

This  form  has  the  general  habitus  of  banksi,  which  likewise 
occurs  at  Kolambugan,  as  well  as  throughout  the  island  of  Min- 
danao. The  mucro,  however,  as  may  be  readily  seen  by  consult- 
ing Plate  1,  fig.  3,  is  quite  distinct  in  shape  and  sculpturing  from 
that  of  the  typical  banksi.  It  is  quite  possible  that  with  the  ac- 
cession of  more  material  divaricatum  may  be  elevated  to  the 
rank  of  a  discrete  species.  Until  further  material  is  forth- 
coming, however,  it  seems  best  at  present  to  regard  it  as  merely 
an  atypical  form. 

OXYBELUS  ^QUIPUNCTATUM  sp.  nov.    Plate  1,  fl*.  12. 

Male. — Length,  5.5  millimeters.  Black;  mandibles  yellow,  api- 
ces dark  red ;  scape  dark  brown,  yellow  apically,  flagellum  f  ulves- 
cent  apically.  Pronotum  to  and  including  tubercles,  a  spot  on 
tegulse,  squamae  internally,  fore  and  middle  femora  apically  be- 
neath, fore,  middle,  and  hind  tibiae  and  tarsi  yellow;  tarsi  ful- 
vescent  apically.  First  abdominal  tergite  with  narrow,  linear, 
widely  separated  yellow  maculations  laterally ;  second,  third,  and 
fourth  tergites  with  linear,  widely  separated  yellow  maculations 
laterally  present  only  as  a  trace.  Front  and  clypeus  clothed 
with  silvery  pubescence ;  mesonotum  with  scattered  f  ulvo-aeneous 
pubescence;  pleura  with  short,  scattered,  whitish  pubescence. 

Head  with  front  more  closely  punctate  than  banksi,  punctura- 
tion uniform  throughout;  vertex  and  occiput  very  strongly  and 
coarsely  punctured ;  clypeus  quite  similar  to  banksi,  with  a  strong 
median  longitudinal  carina  discally,  tridentate,  the  middle  tooth 
strongly  rostrate,  apically  with  an  inflexed  nitidous  bevel  which 
is  quinquedentate ;  temporal  carinse  well  developed  throughout. 
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Thorax  with  the  anterior  margin  of  the  pronotum  sharply  and 
transversely  carinate,  notched  medially,  laterally  subdentate; 
mesonotum  and  scutellum  nigro-aeneous,  with  large  well- 
separated  punctures  throughout,  their  posterior  margins  f oveo- 
late ;  postscutellum  medially  with  a  longitudinal  cristate  lamelloid 
carina ;  squamae  subtrigonal,  internally  with  an  acute  dentoid  lobe 
that  surpasses  posteriorly  the  incurved,  acute,  depressed  apex. 
Prepectus  and  mesosternum  sharply  margined  anteriorly ;  pleura 
coarsely  punctate.  Mucro  (Plate  1,  fig.  12)  subfoliaceous,  the 
lateral  margins  only  slightly  raised,  as  long  as  scutellum  and 
postscutellum,  widest  at  about  middle,  thence  subparallel  to  apex 
which  is  angularly  and  deeply  excised,  traversed  from  base  to 
apex  of  excision  by  a  very  strong  median  longitudinal  carina 
whence  diverge  on  each  side  several  transverse  oblique  carinulae. 
Propodeum  with  oblique  reticulations  dorsally ;  median  fovea  tri- 
gonal, acuminate  ventrally  and  passing  there  into  a  very  short 
median  carina,  polished  and  impunctate  within,  open  above ;  lat- 
eral areas  finely  and  sparsely  punctured,  with  a  few  irregular 
ruga*  above ;  lateral  faces  shining,  with  fine  scattered  punctures 
between  the  longitudinal  rugae ;  lateral  carinae  simple,  not  forked 
below. 

Abdomen  shining,  rather  coarsely  punctate,  preapical  color- 
ridges  present  and  well  developed  on  first  four  tergites;  third 
to  sixth  tergites  with  small  acute  spines  latero-apically ;  pygidium 
rectangular,  longer  than  broad;  sternites  shining,  highly  pol- 
ished, and  with  a  few  scattered  punctures. 

Female. — Unknown. 

Holotype. — Male,  Luzon,  Mount  Maquiling  (Baker),  United 
States  National  Museum,  catalogue  No.  42749. 

This  species  is  very  closely  allied  to  banksi  but  may  be  readily 
distinguished  from  it  by  the  evenly  punctured  and  nonsulcate 
mesonotum. 

OXTBELUS  PHILIPPINENSE  sp.  nor.    Plate  1.  figs.  5    and  11. 

Male, — Unknown. 

Female.— Length,  6.25  millimeters.  Black;  mandibles  yellow, 
apices  red;  scapes  yellow  with  a  dark-brown  spot  internally, 
flagellum  fulvescent  apically.  Pronotum,  tubercles,  a  spot  lat- 
erally on  each  side  of  scutellum,  postscutellum  and  squamae  in- 
ternally, fore  and  middle  femora  apically  beneath,  fore  tibiae 
externally,  and  middle  and  hind  tibiae  basally,  yellow.  Tarsi 
and  fore  tibiae  fulvous  beneath.     First  four  abdominal  tergites 

18096 4 
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laterally  with  transverse  elongate  maeulations.  Teguiae  and 
squamse  with  outer  margins  subhyaline;  margins  of  mucro  pi- 
ceous  subhyaline.  Head  sparsely  clothed  with  short  silvery  pu- 
bescence ;  mesonotum  with  short  f  ulvo-aeneous  hairs ;  pleura  with 
short  scattered  whitish  pubescence. 

Head  with  small  semiconfluent  punctures  which  are  larger 
and  farther  apart  just  below  the  ocelli;  vertex  coarsely  punc- 
tured; occiput  and  temples  finely  striate-punctate ;  clypeus  (Plate 
1,  fig.  5)  tuberculate  discally,  subbevelate,  shining  and  impunc- 
tate  apically,  rounded  out  medio-apically,  obscurely  bidentate 
laterally;  temporal  and  occipital  carinas  present  and  well  devel- 
oped. 

Thorax  with  the  anterior  margin  of  pronotum  sharply  and 
transversely  carinate,  notched  medially,  subdentate  laterally ;  me- 
sonotum and  scutellum  shining,  with  large  well-separated  punc- 
tures, foveolate  along  their  posterior  margins;  scutellum  and 
postscutellum  carinate  longitudinally  in  middle,  carina  of  latter 
lamelloid;  squama*  short,  subtrigonal,  internally  with  an  acute 
lobe  which  slightly  surpasses  the  incurved,  acute,  depressed  api- 
ces; prepectus  and  mesosternum  sharply  margined  anteriorly; 
mesopleura  shining,  with  large,  well-separated  punctures ;  meta- 
pleura  longitudinally  striate.  Mucro  (Plate  1,  fig.  11)  subovate, 
horizontal  except  at  base,  widest  at  about  basal  third,  carinate 
longitudinally  in  middle  with  several  subparallel  to  oblique  ca- 
nnulas on  each  side,  apex  with  an  acute  angular  excision,  apical 
teeth  rounded.  Propodeum  with  oblique  rugae  and  reticulations 
dorsally;  median  fovea  cuneate,  acuminate  ventrally  and  pass- 
ing thence  into  a  short  median  carina,  shining  and  impunctate 
within,  open  above ;  lateral  areas  shining,  sparsely  and  very  finely 
punctate;  lateral  carinae  simple,  not  forked  below;  lateral  faces 
shining,  sparsely  and  very  finely  punctate,  finely  longitudinally 
striate  above. 

Abdomen  shining,  with  small  well-separated  punctures,  those 
of  the  first  two  tergites  coarser  than  those  of  following  seg- 
ments; preapical  color-ridges  present  and  well  developed  later- 
ally on  the  first  four  tergites;  pygidium  trigonal,  with  short, 
coarse,  appressed  azureous  hairs;  sternites  shining,  highly  pol- 
ished, with  a  few  distinct,  scattered  punctures  basally,  impunc- 
tate apically. 

Holotype. — Female,  Luzon,  Los  Banos,  altitude  60  meters,  No- 
vember 12,  1932  (Felix  J.  Madrid) . 
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Paratypes. — Luzon,  Laguna  Province,  Los  Bafios,  2  females, 
no  date  (Baker),  United  States  National  Museum.  Mindanao, 
Kolambugan,  1  female,  no  date  (Baker) ,  United  States  National 
Museum;  Dapitati,  1  female,  no  date  (Baker),  United  States 
National  Museum,;  Surigao,  1  female,  no  date  (Baker),  United 
States  National  Museum ;  Zamboanga,  1  female,  September,  1921 
(F.  X.  Williams),  Williams  collection.  Samar,  2  females,  no 
date  (Baker),  United  States  National  Museum.  Biliran,  1  fe- 
male, no  date  (Baker),  United  States  National  Museum.  Ne- 
GROS,  Occidental  Negros  Province,  2  females,  September,  1921 
(F.  X.  Williams),  Williams . collection ;  Dumaguete,  1  female, 
April,  1917  (F.  X.  Williams),  Williams  collection.  Leyte,  Taclo- 
ban,  1  female,  no  date  (Baker),  United  States  National  Museum. 

This  species  may  eventually  prove  to  be  the  female  of  0. 
banlesi,  but  the  great  difference  in  the  sculpturing  of  the  tho- 
rax, particularly  of  the  mesonotum,  and  in  the  character  of  the 
mucro  and  squamae,  have  led  me  to  regard  it  as  discrete.  Its 
thoracic  structure  approximates  that  of  0.  mquipunctatum,  so 
that  when  fuller  data  are  at  hand,  philippinense  may  prove  to 
be  the  female  of  that  form.  O.  philippinense  is  very  interesting 
because  its  mucro  exhibits  a  transition  stage  from  the  subfo- 
liaceous  type,  such  as  is  found  in  0.  banksi  (Ashmead),  or  in 
the  New  World  O.  sparideum  (Cockerell)  and  the  highly  devel- 
oped lamello-foliaceous  type  of  the  0.  lamellatum  subgenus  for 
which  Dahlbom  erected  the  genus  Notoglossa.  Its  affinities, 
however,  are  definitely  with  the  latter  rather  than  the  former 
group.  The  livery  of  philippinense  varies  in  a  fashion  com- 
parable to,  but  not  as  greatly  as,  that  of  banksi. 

OXYBELUS   PHILIPPINENSE   forma  RETICULATUM  to.  nov. 

Female. — Length,  6  millimeters.  Similar  to  philippinense  but 
differing  from  it  in  having  the  median  fovea  of  the  propodeum 
dull  and  reticulate  within,  the  maculations  of  the  scutellum 
larger,  and  the  postscutellum  black  medially. 

Male. — Unknown. 

Holotype. — Female,  Mindanao,  Kolambugan  (Baker),  United 
States  National  Museum,  catalogue  No.  42750. 

Paratype. — Samar  Island,  female  (Baker),  United  States 
National  Museum. 

In  the  series  of  specimens  of  philippinense,  two  were  found 
which  differed  from  the  typical  pattern  of  the  species  by  the 
characters  given  above  and  which  have  led  me  to  regard  them  as 
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atypical  forms  that  may  be  worthy  of  recognition.     These  may 
eventually  prove  to  be  merely  aberrant  individual  specimens. 

A  SYNONYMIC  CATALOGUE  OF  THE  OXYBELINE  WASPS  OP  THE 
ORIENTAL  REGION 

Since  the  appearance  in  1897  of  the  eighth  volume  of  Dalla 
Torre's  Catalogus  Hymenopterorum,  no  less  than  twenty-four 
Oriental  species  of  Oxybelus  and  related  genera  have  been  de- 
scribed. With  the  accession  of  more  material  since  the  publica- 
tion of  the  first  volume  of  the  Hymenoptera  in  the  Fauna  of 
British  India  and  critical  studies  of  typical  specimens,  it  has 
beea  necessary  to  synonymize  a  number  of  species  formerly 
considered  valid.  These  data  scattered  throughout  the  literature 
of  forty  years  have  been  brought  together  and  are  offered  here 
in  the  form  of  a  synonymical  species  catalogue  so  that  they 
may  be  readily  accessible  to  the  students  of  the  Oriental  fauna. 
Further  material  from  Siam,  Burma,  and  the  East  Indies  will 
unquestionably  extend  the  known  range  of  many  of  these  forms 
and,  in  addition,  undoubtedly  lead  to  the  discovery  of  new  ones. 
It  will  indubitably  result  in  making  it  necessary  to  consider 
as  synonyms  several  of  the  species  still  considered  valid. 

As  yet  but  one  species  of  Belomicrus  has  been  recorded  from 
the  Oriental  region.  Belomicroides  has  not  yet  been  recorded 
from  the  Orient,  while  Brimocelus  and  Enchemicrum  are  still 
monotypic  genera,  the  former  known  only  from  Rhodesia  and 
the  latter  from  the  Austroriparian  zone  of  the  United  States. 
In  1922  Kohl  described  Oxybelus  maidlii  for  which,  owing  to 
the  poor  development  of  the  squamae  and  the  absence  of  a  mu- 
cro,  he  erected  the  subgenus  Anoxybelus  in  the  genus  Oxybelus. 
I  have  followed  Kohl  in  the  catalogue  below  with  regard  to 
this  species,  having  seen  no  authentic  material  of  this  species, 
which  is  still  known  only  from  the  unique  type  in  the  British 
Museum.  It  may  eventually  prove  to  be  either  a  Brimocelus, 
or  more  probably,  a  teratologic  form  of  a  species  of  Oxybelus, 
since  forms  of  the  latter  are  occasionally  taken  in  which  the 
mucro  or  squamae  or  both  are  aborted  or  even  entirely  absent. 

Genus  BELOMICRUS  A.  Costa 

Belomicru8  A.  Costa,  Ann.  Mus.  Zool.,  Univ.  Napoli  6  (1871)  80. 
Oxybeloide8    Radoszkowski,    Fedtschenko,    Reise    in    Turkestan    II, 

Sphegid.  (1877)  68. 
Oxyhelomorpha  Brauns,  Kohl,  Ann.  k.  k.  Naturhist.  Hofmus.  Wien 

11    (1896)  475. 
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Nototis  Arnold,  Ann.  Transvaal  Mus.  12   (1927)  64. 
Pseudoxybelm  Gussakovskij,  Trav.  Inst.  Zool.  Acad.  Sci.  URSS   1 
(1933)  266. 

Subgenus  BELOMICRUS  (sensu  strictu) 
BELOMICRUS  (BELOMICRUS)   MEYERI  Kohl. 

Belomicrus  meyeri  Kohl,  Konowia  2  (1923)  260;  male,  Baluchistan, 
Quetta. 

Genus  OXYBELUS  Latreille 

Oxybelus  Latreille,16  Prec.  Charact.  Gen.  Insect.  (1796)  129. 
Oxybelus  Latreille,  Hist.  Nat.  Crust.  Insect.  3   (1802)  343. 
Notoglossa  Dahlbom,17  Hymen.  Europ.  1    (1845)   514. 
Alepidaspis  A.  Costa,18  Att.  Rendic.  Acad.  Sci.  Pis.  Napoli  9   (1882) 

35. 
Alepidaspis  A.  Costa,  Rendic.  Acad.  Sci.  Fis.  Napoli  21   (1882)   197, 
Anoxybelus  Kohl,10  Konowia  2   (1923)   274. 
Gonioxybelus  Minkiewicz,20  Polski  Pismo  Ent.  12   (1934)  251. 
Orthoxybelus  Minkiewicz,  Polski  Pismo  Ent.  12  (1934)  251. 

Subgenus  ANOXYBELUS  Kohl 
OXYBELUS   (ANOXYBELUS)   MAIDLII  Kohl. 

Oxybelus  (Anoxybehis)  Maidlii  Kohl,  Konowia  2  (1923)  274,  fig.  11; 
female,  Baluchistan,  Abu. 

Subgenus  OXYBELUS   (sensu  strictu) 
OXYBELUS  (OXYBELUS)  ^QUIPUNCTATUM  sp.  nov. 

Male.     Luzon. 
OXYBELUS    (OXYBELUS)    .3BSTUOSUM   Binsrham. 

Oxybelus  sestuosus  Bingham,  Faun,  Brit.  Ind.,  Hymen.  1   (1897)  318; 
male,  Lower  Burma,  Tenasserim. 

OXYBELUS  (OXYBELUS)  AGILE  Smith. 

Oxybelus  agilis  Smith,  Cat.  Hymen.  Brit.  Bus.  4   (1856)  387;  male. 
Oxybelus  sabulosus  Smith,  Cat.  Hymen.  Brit.  Mus.  4  (1856)  388;  fe- 
male. 

ieWhen  Latreille  defined  the  genus  Oxybelus  in  1796  he  included  no  spe- 
cies. The  first  valid  association  of  a  species  with  this  name  was  in  1802. 
[Mem.  Amer.  Ent.  Soc.  (9)   (1937).] 

17  Notoglossa  is  at  most  but  a  species  group,  and  is  confined  entirely  to 
the  Old  World. 

18  Costa  based  his  genus  Alepidaspis  on  a  teratological  form  of  Oxybelus 
lamellatum  Olivier,  which  he  described  as  Alepidaspis  diphyllus.  The  group 
is,  in  all  probability,  isogenotypic  with  Notoglossa  Dahlbom,  1845. 

19  Retained  provisionally  as  a  subgenus  of  Oxybelus  Latr. 

*  Minkiewicz  proposed  these  names  as  subgenera  of  Oxybelus,  baaing 
them  largely  upon  ethological  characters,  such  as  the  type  of  nest  construct- 
ed by  the  adult.  As  subgenera  they  are  quite  untenable,  but  they  may  be 
used  for  species  groups.  Ortlwxybelus,  however,  is  isogenotypic  with  Oxy- 
belus Latreille. 


388  The  Philippine  Journal  of  Science  1937 

Oxybelus  agilis  Smith,  Journ.  Linn.  Soc.  3   (1859)   18. 

Oxybelus  agilis  Smith,  Proc.  Linn.  Soc.  7  (1863);  Journ.  Linn.  Soc. 

11    (1871)    368. 
Oxybelus  agilis  Cameron,  Mem.  and  Proc.  Manchester  Lit.  and  Phil. 

Soc.    (4)    3    (1890)    276. 
Oxybelus  sabulosus  Cameron,  Mem.  and  Proc.  Manchester  Lit.  and 

Phil.  Soc.   (4)  3   (1890)  276. 
Oxybelus  agilis  Bingham,  Faun.  Brit.  Ind.,  Hymen.   1    (1897)   316; 

male. 
Oxybelus   sabulosus   Bingham,   Faun.   Brit.   Ind.,   Hymen.    1    (1897) 

316;  female. 
Oxybelus  agilis  Dalla  Torre,  Cat.  Hymen.  8   (1897)  638;  male. 
Oxybelus  sabulosus  Dalla  Torre,  Cat.  Hymen.  8  (1897)  647;  female. 
OxyUelus  agilis  Turner,  Mem.  Dept.  Agr.  India,  Ent.  Ser.  5    (1917) 

190;  male,  female. 

OXYBELUS    (OXYBELUS)    ARGENTEOLINEATUS    Cameron  =  CRABRO     (LINDENIUS) 
ARGENTATUS  Lepeletier  et  Brulle,  1835. 

Oxybelus  argenteolineatus  Cameron,  Mem.  and  Proc.  Manchester  Lit. 

and  Phil.  Soc.   (4)  3  (1890)   282. 
Crabro  (Lindenius)  argentatus  Bingham,  Faun.  Brit.  Ind.,  Hymen.  1 

(1897)    328. 

OXYBELUS   (OXYBELUS)   AURIFRONS  CAMERON,  1902,  nee  Smith,   1856  =  OXYBELUS 
(OXYBELUS)  PICTISENTIS  Cameron,  q.  v. 

Oxybelus   aurifrons    Cameron,    Journ.    Bombay    Nat.    Hist.    Soc.    14 

(1902)   287;  male   (nee  Smith,  1856). 
Oxybelus  aurifrons  Ayyar,  Journ.  Bombay  Nat.  Hist.  Soc.  24  (1916) 

559. 
Oxybelus  pictisentis  Turner,  Mem.  Dept.  Agr.  Ind.  Ent.  Ser.  5  (1917) 

190;  male. 

OXYBELUS  (OXYBELUS)  BANKSI  (Ashmead)  nom.  nov. 

Notoglossa  banksi  Ashmead,  Proc.  U.  S.  Nat.  Mus.  28   (1905)  960; 

female. 
Notoglossa  banksi  Brown,  Philip.  Journ.  Sci.  1    (1906)  686. 
Male.     Philippine  Islands. 

OXYBELUS  (OXYBELUS)  BANKSI  fo.  DIVARICATUM  fo.  nov. 

Male.     Mindanao. 

OXYBELUS   (OXYBELUS)   BELLUS  Cameron,   1890,  nee  Dahlbom,   1845  =  CRABRO   BEL- 
LULUS  (Dalla  Torre). 

Oxybelus  bellus  Cameron,  Mem.  and  Proc.  Manchester  Lit.  and  Phil. 

Soc.    (4)    3    (1890)   280   [nee  Dahlbom,  1845]. 
Crabro  bellus  Bingham,  Faun.  Brit.  Ind.,  Hymen.  1   (1897)  328;  male 

[nee  Cresson,  1865]. 
Oxybelus  bellulus  Dalla  Torre,  Cat.  Hymen.  8   (1897)  638. 
Crabro  bellulus  Schulz,  Spol.  Hymen.  (1906)  210. 

OXYBELUS  (OXYBELUS)   BICOLORISQUAMA  Strand. 

Oxybelus  bicolorisquama  Strand,  Internat.   Ent.  Ztschr.   16    (1922) 
172;  male. 
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Oxybelus  bicolorisqua?na  Yasumatsu,  Trans.  Sapporo  Nat.  Hist.  Soc. 
1   (1935)  41. 

Male.     Formosa,  Tainan. 

OXYBELUS    (OXYBELUS)    BICOLORISQUAMA   var.    KANKAUENSE    Strand. 

Oxybelus    bicolorisquama   var.    kankatiensis    Strand,   Internat.    Ent. 
Ztschr.    16    (1922)    172. 
Male?     Formosa,  Kankau. 

OXYBELUS   (OXYBELUS)   CANESCENS  Cameron. 

Oxybelus  canescens  Cameron,  Mem.  and  Proc.  Manchester  Lit.  and 

Phil.  Soc.    (4)    3    (1890)    278,  pi.  10,  fig.  22. 
Oxybelus  canescens  Bingham,  Faun.  Brit.  Ind.,  Hymen.  1  (1897)  320; 

male. 
Oxybelus  canescens  Dalla  Torre,  Cat.  Hymen.  8    (1897)   639. 
Oxybelus  canescens  Rothney,  Trans.  Ent.  Soc.  London   (1903)    106. 
Oxybelus  canescens  Paiva,  Journ.  and  Proc.  Asiatic  Soc.  Bengal  2 

(1906)  348. 
Male?     Bengal,  Barrackpore,   Siliguri. 

OXYBELUS    (OXYBELUS)    CEYLONICUM   Cameron. 

Oxybelus  ceylonicus  Cameron,  Mem.  and  Proc.  Manchester  Lit.  and 

Phil.  Soc.  41    (1896)   79. 
Oxybelus  ceylonicus  Ayyar,  Journ.  Bombay  Nat.  Hist.  Soc.  24  (1916) 

559. 

OXYBELUS  (OXYBELUS)  CEYLONICUS  Cameron,  1900,  nee  Cameron,  1896  =  OXYBELUS 
(OXYBELUS)  TAPROBANENSE  Pate,  q.  v. 

Oxybelus  ceylonicus  Cameron,  Ann.  &  Mag.  Nat.  Hist.  (7)  5  (1900) 

40. 
Oxybelus  taprobanensis  Pate,  Ent.  News  41    (1930)   20. 

OXYBELUS   (OXYBELUS)   FLAVIPES  Cameron. 

Oxybelus  flavipes    Cameron,   Mem.   and   Proc.   Manchester  Lit.   and 

Phil.  Soc.    (4)    3   (1890)   276. 
Oxybelus  flavipes  Bingham,  Faun.  Brit.  Ind.,  Hymen.  1    (1897)   319. 
Oxybelus  flavipes  Dalla  Torre,  Cat.   Hymen.  8    (1897)   641. 
Oxybelus  flavipes  Rothney,  Trans.  Ent.  Soc.  London   (1903)    106. 

OXYBELUS  (OXYBELUS)  FORTICARINATUS  Cameron  =  OXYBELUS  (OXYBELUS)   LA- 
MELLATUM  Olivier,  q.  v. 

Oxybelus  forticarinatus  Cameron,  Journ.  Bombay  Nat.  Hist.  Soc.  18 

(1908)   304;  female,  male. 
Oxybelus  lamellatus  Turner,  Mem.  Dept.  Agr.  Ind.  Ent.  Ser.  5  (1917) 

192;  female,  male. 

OXYBELUS  (OXYBELUS)  FULVICAUDIS  Cameron. 

Oxybelus  fulvicaudis  Cameron,  Journ.   Bombay  Nat.   Hist.  Soc.   18 

(1908)  303;  female. 
Oxybelus  fulvicaudis  Ayyar,  Journ.  Bombay  Nat.  Hist.  Soc.  24  (1916) 
559. 
Female.     India,  Bengal. 
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OXYBELUS  (OXYBELUS)  FULVOPILOSUM  Cameron. 

Oxybelus  fulvopilosus  Cameron,  Mem.  and  Proc.  Manchester  Lit.  and 
Phil.  Soc.  (4)  3  (1890)  279,  pi.  10,  fig.  23;  female. 

Oxybelus  fulvopilosus  Bingham,  Faun.  Brit.  Ind.,  Hymen.  1    (1897) 
819;  female. 

Oxybelus  fulvopilosus  Dalla  Torre,  Cat.  Hymen.  8   (1897)  641;  fe- 
male. 

Oxybelus  fulvopilosus   Rothney,    Trans.    Ent.    Soc.    London    (1903) 
106. 
Female.     India,   Bengal. 

OXYBELUS   (OXYBELUS)   FURCIFERUM  Turner. 

Oxybelus  furcifer  Turner,  Mem.  Dept.  Agr.  Ind.  Ent.  Ser.  5   (1917) 
191;  female,  male. 
Female,  male.     India,  Bengal. 

OXYBELUS   (OXYBELUS)   INSULARE  Kohl. 

Oxybelus  insularis  Kohl,  Termesz.  Fuzet.  8  (1884)  109;  female. 
Oxybelus  insularis  Cameron,   Mem.   and  Proc.  Manchester  Lit.  and 

Phil.  Soc.   (4)  3   (1890)  276. 
Oxybelus  insularis  Bingham,  Proc.  Zool.  Soc.  (1896)  447;  Faun.  Brit. 

Ind.,  Hymen.   1    (1897)    318;  female;  Dalla  Torre,  Cat.  Hymen. 

8   (1897)   641;  female. 
Female.     Ceylon. 

OXYBELUS    (OXYBELUS)    LAMELLATUM  OlMcr. 

Oxybelus  lamelMus  Olivier,  Encycl.  Method.,  Insect.  8  (1811)  593. 
Oxybelus  Savignyi  Spinola,  Ann.  Ent.   Soc.  France  7    (1838)    483; 

male. 
Oxybelus  Andalusicus  Spinola,  Ann.  Ent.  Soc.  France  (2)   1    (1843) 

136;  male. 
Notoglossa  sagittata  Dahlbom,  Hymen.  Europ.  1   (1845)  514;  female. 
Oxybelus  arabs  Lepeletier,  Hist.  Nat.  Insect,  Hymen.  3  (1845)  212; 

female. 
Oxybelus   squamosus   Smith,   Trans.    Ent.   Soc.    London    (1875)    38; 

female,  male. 
Notoglossa  sagittata  Lichtenstein,  Ann.  Ent.  Soc.  France  64  (1875) 

xii. 
Notoglossa  arabs  Lichtenstein,  Ann.  Ent.  Soc.  France  64   (1875) 

xii. 
Alepidaspis  diphyllus  A.  Costa,  Rendic.  Accad.  Sci.  Fis.  Napoli  21 

(1882)   197  [female]. 
Alepidaspis  frondigera  A.  Costa,  Bol.  Ent.  Soc.  Ital.  15   (1883)  334; 

male. 
Oxybelus  squamosus  Cameron,  Mem.  and  Proc.  Manchester  Lit.  and 

Phil.  Soc.  (4)  3  (1890)  276,  pi.  10,  fig.  24. 
Oxybelus  squamosus  Bingham,  Faun.  Brit.  Ind.,  Hymen.   1    (1897) 

315;  female. 
Oxybelus  squamosus  Dalla  Torre,  Cat.  Hymen.  8    (1897)   648. 
Oxybelus  squamosus  Rothney,  Trans.  Ent.  Soc.  London  (1908)   106. 
Oxybelus  forticarinatus   Cameron,   Journ.   Bombay   Nat.   Hist.   Soc. 

18  (1908)  304;  female,  male. 
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Oxyhelus  squamosus  Lefroy,  Ind.  Ins.  Life   (1909)   209    (BioL). 
Oxybelus   squamosus   Fletcher,    South   Indian   Insects    (1914)    280 

(BioL). 
Oxybelus  forticarinatus  Ayyar,  Journ.   Bombay  Nat.  Hist,   Soc.   24 

(1917)    559. 
Oxybelus  lamellatus  Turner,  Mem.  Dept.  Agr.  Ind.  Ent.  Ser.  5  (1917) 

192;  female,  male. 
Female,  male.     India,  Bengal,  Punjab;  Mesopotomia  to  Morocco. 

OXYBELUS   (OXYBELUS)    LATILINEATUM  Cameron. 

Oxybelus  latilineatus  Cameron,  Journ.  Bombay  Nat.  Hist.   Soc.    18 

(1908)   302;  female. 
Oxybelus  latilineatus  Ayyar,  Journ.  Bombay  Nat.  Hist.  Soc.  24  (1917) 
559. 
Female.     India,  Bombay. 

OXYBELUS  (OXYBELUS)   LEWISI  Cameron.81 

Oxybelus  Lewisi  Cameron,  Mem.  and  Proc.  Manchester  Lit.  and  Phil. 

Soc.    (4)    3    (1890)   282. 
Oxybelus  lewisi  Bingham,  Proc.  Zool.  Soc.   (1896)   447;  Faun.  Brit. 

Ind.,  Hymen.  1    (1897)  320. 
Oxybelus  lewisi  Dalla  Torre,  Cat.  Hymen.  8  (1897)  642. 
Oxybelus  lewisi  Matsumura,  List  useful  Insects  Japan  (1908)  132. 
Oxybelus  lewisi  Yasumatsu,  Trans.  Sapporo  Nat.  Hist.  Soc.  14  (1935) 

38. 
Ceylon,  Nugata.     (?  Japan,  Hokkaido,  Honshu). 

OXYBELUS   (OXYBELUS)    LINGUIFERUM  Turner. 

Oxybelus  (Notoglossa)  linguifera  Turner,  Mem.  Dept.  Agr.  Ind.  Ent. 
Ser.  5   (1917)   193;  female. 
Female.    India,  Punjab. 

OXYBELUS  (OXYBELUS)  NANUM  Bingrham. 

Oxybelus  nanus  Bingham,  Faun.  Brit.  Ind.,  Hymen.   1    (1897)   317; 
male. 
Male.     Burma,  Rangoon. 

OXYBELUS  (OXYBELUS)   NIGRITULUM  Turner. 

Oxybelus  nigritulus  Turner,  Mem.  Dept.  Agr.  Ind.  Ent.  Ser.  5  (1917) 
189;  female,  male. 
Female,  male.     Assam,  Shillong. 

21  O.  lewisi  Cameron  and  O.  taprobanense  Pate  (  =  O.  ceylonicus  Cameron, 
1900  nee  Cameron,  1896),  were  originally  described  by  Cameron  as  "with- 
out laminae"  [i  e.,  squama?]  and  are  still  known  only  from  the  unique  types, 
the  former  presumably  in  the  British  Museum  and  the  latter  in  the  Hope 
Museum  at  Oxford.  I  have  not  seen  specimens  of  either  of  these,  but  they 
may  eventually  prove  to  be  species  of  Crabro  as  have  O.  bellusf  O.  nitidus, 
and  O.  argenteolineatus,  also  described  by  Cameron  in  the  same  paper  as  spe- 
cies of  Oxybelus  "without  laminae".  On  the  other  hand,  they  may  be  mere- 
ly teratological  forms  of  other  valid  species,  since  occasionally  specimens 
with  malformed  or  aborted  squamae  have  been  found  and  sometimes  de- 
scribed as  discrete  species,  e.  g.,  Alepidaspis  diphyllus  A.  Costa,  1882  (  = 
Oxybelus  lamellatum  Olivier,  1811). 
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OXYBELUS    (OXYBELUS)    NITIDUS   Cameron  =  CRABKO   NITIDUS    (Cameron). 

Oxybelus  nitidus  Cameron,  Mem.  and  Proc.  Manchester  Lit.  and  Phil. 

Soc.    (4)    3    (1890)    281. 
Crabro  nitidus   Bingham,   Faun.   Brit.  Ind.,  Hymen.    1    (1897)    330; 

female. 
Oxybelus  nitidus  Dalla  Torre,  Cat.  Hymen.  8   (1897)   646. 

OXYBELUS   (OXYBELUS)   PHILIPPINENSE  sp.  nor. 

Female.     Philippines. 

OXYBELUS  (OXYBELUS)  PHILIPPINENSE  forma  RETICULATUM  fo.  nor. 

Female.     Mindanao. 

OXYBELUS   (OXYBELUS)  PICTISENTIS  Cameron. 

Oxybelus  aurifrons  Cameron,  Journ.  Bombay  Nat.  Hist.  Soc.  14  (1902) 

287;  male   [nee  Smith,  1856]. 
Oxybelus   pictisentis   Cameron,   Journ.    Bombay   Nat.    Hist.    Soc.    18 

(1908)  302;  female. 
Oxybelus  pictisentis  Ayyar,  Journ.  Bombay  Nat.  Hist.  Soc.  24  (1917) 

559. 
Oxybelus  aurifrons  Turner,  Mem.  Dept.  Agr.  Ind.  Ent.  Ser.  5  (1917) 

190;  female  [nee  Smith,  1856]. 
Oxybelus   pictiscutis    Turner,    Mem.    Dept.    Agr.    Ind.    Ent.    Ser.    5 
(1917)  190;  male.     (Pictiscutis  Turner  =  emendation  for  pictisentis 
Cameron,  q.  v.). 
Female,  male.     India,  Bombay,  Punjab. 

OXYBELUS    (OXYBELUS)   ROBUSTUM  Cameron. 

Oxybelus  robustus   Cameron,   Mem.   and  Proc.  Manchester  Lit.   and 
Phil.  Soc.   (4)    3    (1890)    276,  pi.  10,  fig.  21;  female. 

Oxybelus  robustus  Bingham,  Faun,  Brit.  Ind.,  Hymen.  1   (1897)  315; 
female. 

Oxybelus  robustus  Dalla  Torre,  Cat.  Hymen.  8  (1897)  647;  female. 

Oxybelus  robustus  Rothney,  Trans.  Ent.  Soc.  London   (1903)   106. 
Female.     India,  Bengal  Province,  Bombay. 

OXYBELUS    (OXYBELUS)    RUFICORNIS   Smith. 

Oxybelus  ruficornis  Smith,  Cat.  Hymen.  Brit.  Mus.  4  (1856)  388;  fe- 
male. 

Oxybelus  ruficornis  Cameron,  Mem.  and  Proc.  Manchester  Lit.  and 
Phil.  Soc.   (4)   3   (1890)   276. 

Oxybelus  ruficornis  Bingham,  Faun.  Brit.  Ind.,  Hymen.  1   (1897)  317; 
female. 

Oxybelus  ruficornis  Dalla  Torre,  Cat.  Hymen.  8   (1897)   647. 

Oxybelus  sabulosus  Smith,  Cat.   Hymen.  Brit.   Mus.  4    (1856)    388; 
female.     (  =  Oxybelus  agile  Smith,  q.  v.) 

Oxybelus  agilis  Turner,  Mem.  Dept.  Agr.  Ind.  Ent.  Ser.  5    (1917) 
190;  male. 

Oxybelus  squamosus  Smith,  Trans.  Ent.  Soc.  London  (1875)  38;  fe- 
male, male.     (  =  Oxybelus  lamellatum  Olivier,  q.  v.). 

Oxybelus  lamellatus  Turner,  Mem.  Dept.  Agr.  Ind.  Ent.  Ser.  5  (1917) 
192;  female,  male. 
Female.     India. 
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OXYBELUS  (OXYBELUS)  SULUENSE  sp.  nov. 

Male,  female.     Borneo,  Sandakan.     Palawan,  Puerto  Princesa. 

OXYBELUS    (OXYBELUS)    TAPROBANENSE  Pate,  » 

Oxybelms  ceylonicus  Cameron,  Ann.  &  Mag.  Nat.  Hist.   (7)  5   (1900) 

40  [nee  Cameron,  1896]. 
Oxybelus  taprobanensis  Pate,  Ent.  News  41    (1930)  20. 
OXYBELUS    (OXYBELUS)    TRANSIENS   Turner. 

Oxybelus  transiens  Turner,  Mem,  Dept.  Agr.  Ind.  Ent.  Ser.  5  (1917) 
191;   female. 

OXYBELUS   (OXYBELUS)    TRIDENTATUM  Smith. 

Oxybelus  tridentatus  Smith,  Cat.  Hymen.  Brit.  Mus.  4   (1856)   387; 

male. 
Oxybelus  tridentatus  Cameron,  Mem.  and  Proc.  Manchester  Lt    and 

Phil.  Soc.  3  (4)    (1890)  276. 
Oxybelus  tridentatus  Bingham,  Faun.  Brit.  Ind.,  Hymen    1    (1897) 

317,  fig.  88;  male. 
Oxybelus  tridentatus  Dalla  Torre,  Cat.  Hymen.  8   (1897)   649. 
Male.     India.     Lower  Burma,  Tenasserim. 

OXYBELUS   (OXYBELUS)    XANTHOGASTER  sp.  nor. 

Female.     Borneo,  Lebang  Hara. 

22  See  .remarks  in  footnote  21  on  O.  Lewisi.  In  the  case  of  O.  taproba- 
nense  there  is  a  possibility  that  since  there  is  neither  description  nor  men- 
tion made  of  the  propodeal  spine  or  mucro,  it  may  be  referable  to  either 
Belomicrus  or  Belomicroides  inasmuch  as  Cameron  (loc.  cit.)  definitely 
states  that  ".  .  .  .  this  species  is  referable  to  Oxybelus,  rather  than  to  Cra- 
bro,  although  it  has  not  got  any  thoracic  laminae,  through  the  submarginal 
cellule  being  confluent  with  the  first  discoidal,  and  through  the  eyes  not 
being  convergent  toward  the  vertex  .  .  ." 


ILLUSTRATION 

Plate  1 

Fig.  1.  Oxybelus  suhiense  sp.  nov.,  squamse  and  mucro  of  male. 

2.  Oxybelus  banksi   (Ashmead),  squamae  and  mucro. 

3.  Oxybelus  banksi  forma  divaricatum  fo.  nov.,  squamse  and  mucro. 

4.  Oxybelus  suluense  sp.  nov.,  mucro  of  female. 

5.  Oxybelus  philippinense  sp.  nov.,  clypeus. 

6.  Oxybelus  xanthogaster  sp.  nov.,  mucro. 

7.  Oxybelus  suluense  sp.  nov.,  clypeus  of  female. 

8.  Oxybelus  suluense  sp.  nov.,  clypeus  of  male. 

9.  Oxybelus  xanthogaster  sp.  nov.,  clypeus. 

10.  Oxybelus  banksi   (Ashmead),  clypeus. 

11.  Oxybelus  philippinense  sp.  nov.,  squamae  and  mucro. 

12.  Oxybelus  sequipunctatum  sp.  nov.,  squamse  and  mucro. 
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NOTES  ON  EUPHORBIACEiE,  WITH  A  NEW  GENUS  AND 
A  NEW  SUBTRIBE  OF  THE  EUPHORBIEiE 

By  Leon  Croizat 
Of  the  Arnold  Arboretum,  Harvard  University 

ONE  PLATE  AND  ONE  TEXT  FIGURE 

In  a  recently  published  paper(7)  I  mentioned  Euphorbia  Cleo- 
patra BailL,  a  New  Caledonian  endemic,  as  possibly  related  to  E. 
Ridleyi  Croiz.  (E.  Synadenium  Ridl.),  which  is  strictly  confined 
to  the  vicinity  of  Singapore.  At  the  time  E.  Cleopatra  was 
known  to  me  from  description,  but  later  I  was  able  to  examine 
specimens  of  it,  including  the  actual  type,  courteously  loaned  by 
the  Mtiseum  d'Histoire  Naturelle  of  Paris.  For  this  extra- 
ordinary favor  I  am  indebted  to  the  kindness  of  Prof.  H. 
Humbert  and  Prof.  A.  Guillaumin  of  that  institution.  To 
Dr.  P.  Santer,  of  the  Jardin  de  PEtat  in  Brussels,  I  am  indebted 
for  the  receipt  of  cymes  of  Monadenium  from  type  specimens. 

A  perfunctory  examination  of  the  material  makes  it  clear 
that  Baillon  altogether  misunderstood  the  characters  of  this 
very  distinct  plant.  The  collector,  Pancher,  showed  excellent 
judgment  in  labelling  it  in  schedis  as  a  new  genus,  calling  it 
Cleopatra  Candelabra.  The  systematic  and  taxonomic  work  of 
Baillon  is  well  known  to  be  of  uneven  quality,  but  it  is  surprising 
that  Pancher's  generic  name,  cited  by  Baillon  as  a  synonym  of 
Euphorbia  Cleopatra,  was  never  accepted  by  later  authors. 
Boissier  did  not  see  the  type  specimen.  He  used  Baillon's  bi- 
nomial, (4)  although  a  hint  of  misgiving  may  be  read  in  his 
notes  when  he  redescribed  the  species  from  Baillon's  account. 
Pancher  himself,  working  in  collaboration  with  Sebert,(i5)  listed 
E.  Cleopatra,  and  made  no  mention  of  his  former  unpublished 
generic  name,  even  as  a  synonym. 

Baillon (2)  presents  E.  Cleopatra  together  with,  and  under  the 
section,  Decadenia.  Decadenia  is  outstanding  even  among  the 
often  peculiar  sections  that  have  been  proposed  within  the  Lin- 
nsean  genus,  sensu  latiore,  and  which  rather  hopelessly  confuse 
its  classification.     It  is  described  as  follows: 

Calyx  (involucrum  Lamk.)  profimde  5-partitus,  laciniis  integris  re- 
flexis.  Stamina  (flores  masculi  Lamk.)  5-fasciculata,  filamentis  ad  me- 
dium articulatis.     Glandulae  staminales    (calyx  masc.  Lamk.)    inaequales 
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imbrieatae.  Glandulae  hypoginae  5  calycis  laciniis  alternae,  basi  attenuata, 
apice  incrassato  recte  truncato;  quarum  5  sub  pistillo  insertae  staminum 
fasciculis  alternae,  5  alterae  exteriores  cum  calycis  labia  alternantes.  Pis- 
tiilum  stipitatum  3-merum,  disco  cupulaeformi  brevi  inaequali  5-6-lobo 
(calyce  Lamk.)   munitum. — Baillon,  Species  Euphorbiacearum,  213,  214. 

On  the  surface  this  diagnosis  characterizes  an  incredible  Eu- 
phorbia, granting  that  it  makes  sense  at  all.  The  "glands" 
(nectaria,  as  I  understand  these  organs)  are  stated  correctly  to 
be  ten  in  Baillon's  original  description.  The  error  found  in  the 
generic  diagnosis  is  easily  detected,  and  may  not  be  serious. 
However,  so  far  as  I  know,  a  true  Euphorbia  cannot  have  necta- 
ria inserted  or  attached  "below  the  pistil." 

Genus  NEOGUILLAUMINIA  Croizat  gen.  nov. 

Perianthii  laciniis  4  ad  5,  liberis,  petaloideis,  eglandulosis,  fas- 
ciculis florum  masculorum  oppositis.  Fasciculis  florum  mascu- 
lorum  4  ad  5,  bracteatis.  Flore  foemineo  centrali,  3-loculari, 
bracteato.  Nectariis  8  ad  10,  binis  inter  quaeve  fascicula  florum 
masculorum,  stipitatis,  toro  (seu  apici  incrassato  inflorescentiae 
pedunculi)  insidentibus,  a  flore  foemineo  radiantibus. 

Perianth  of  4  to  5  free  petaloid  eglandular  appendages  op- 
posite the  fascicles  of  male  flowers.  Fascicles  of  male  flowers 
4  to  5,  bracteate.  Female  flower  central,  3-locular,  bracteate. 
Nectaria  (glands  auct.)  8  to  10,  in  pairs  between  the  fascicles 
of  male  flowers,  stipitate,  attached  to  the  torus  (enlarged  apex 
of  the  inflorescence  peduncle),  radiating  from  the  female  flower. 

NEOGUILLAUMINIA  CLEOPATRA   (Baill.)  comb.  nov. 

Euphorbia  Cleopatra  Baillon,  Adansonia  (1861)  213;  Boissier,  DC. 
Prodr.  15  s  (1864)  1265;  Sebert  and  Pancher,  Sebert,  Notice  Bois 
Nouv.  Caled.  (1874)  237. 

Cleopatra  Candelabra  Pajncher,  mss,  in  scheda,  et  in  syn.  apud  Bai- 
llon. 

Type  specimen:  Pancher  5766  \  Coll  de  bois  No.  LIV"  Bel  arbre  de  20 
a  25  metres,  a  branches  presque  verticillees,  peu  rameuses,  ele  gamment 
relevees  en  candelabre.  Sue  propre  trees  abondant.  Fleurs  blanchatres 
en  fevrier.  Ravins  f errugineux  du  N.  E.  Caiedonie." — Pancher,  mss;  in 
scheda. 

Type  in  the  Herbarium  of  the  Museum  of  Paris. 

The  brittleness  of  the  type  specimen,  and  of  a  second  sheet 
representing  the  same  species  (Franc  268  %  Prony,  January, 
1914)  also  kindly  loaned  by  Professor  Humbert,  discourages 
handling  for  the  purpose  of  describing  in  detail  the  vegetative 
parts.    A  detailed  diagnosis  does  not  seem  to  be  required  for  this 
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very  striking  monotype.  The  notes  of  Baillon,  Boissier,  Pan- 
cher,  and  Sebert  appear  adequate  once  the  inflorescence  has  been 
reinterpreted.  The  label  of  the  type  specimen  definitely  de- 
scribes the  plant  as  a  tree  20  to  25  meters  tall.  The  height 
given  by  Baillon  as  6  to  8  meters  in  his  diagnosis  was  written 
at  first  on  the  label  by  Pancher,  and  later  crossed  out.  I  cannot 
detect  traces  of  stipules,  and  incline  to  the  belief  that  they  are 
absent.  The  plant  seems  to  possess  horticultural  merits  no  less 
than  an  interest  for  the  student  of  comparative  morphology. 
The  "flowers,"  although  not  more  than  2  cm  in  diameter,  have 
conspicuous  whitish  petaloid  appendages.  Specimens  most  like- 
ly exists  that  match  the  beauty  of  the  "frangipanis"  of  com- 
mon cultivation. 

It  is  fortunate  that  the  International  Code  does  not  absolutely 
require  the  acceptance  of  a  sectional  name  when  its  rank  is 
changed,  because  in  the  case  under  consideration  the  elevation 
of  Decadenia  would  require  an  amended  description.  Pancher's 
binomial,  published  so  far  as  I  have  been  able  to  establish  only 
in  synonymy,  may  also  be  disregarded,  since  the  use  of  a  name 
in  synonymy  does  not  constitute  proper  publication.  While  the 
just  regard  of  Pancher's  achievement  in  recognizing  at  least  once 
this  plant  as  a  distinct  genus  suggests  that  his  binomial  be 
reinstated,  it  is  feared  that  such  use  of  Cleopatra  may  encourage 
the  assumption  that  Pancher's  plant  is  only  one  among  the  con- 
troversial segregates  of  Euphorbia.  In  presenting  a  new  gene- 
ric name  in  honor  of  Prof.  A.  Guillaumin  it  is  my  intention  to 
dissociate  this  peculiar  plant  from  the  species  that  indeed  be- 
long to  the  Euphorbia  of  Linnaeus. 

So  far  as  I  know,  Neoguillauminia  is  monotypic,  and  I  have 
already  spoken  of  it  as  such.  Thanks  to  the  courtesy  of  Pro- 
fessor Humbert  I  have  had  the  opportunity  of  examining  a  leaf 
of  the  type  of  E.  Brownii  Baill.  (Baudin  ?  "Nouvelle  Hollande, 
cote  occidentale")  which  Baillon  believed  also  to  belong  to 
Decadenia.  Not  having  seen  the  "flowers"  which  are  described 
as  immature(3)  I  cannot  decide  whether  or  not  this  species,  too, 
belongs  to  Neoguillauminia.  I  am  inclined  to  the  negative,  how- 
ever, since  the  midrib  does  not  extend  to  the  apex  of  the  blade 
as  in  N.  Cleopatra,  and  the  nervation  has  a  different  character. 

The  systematic  position  of  Neoguillauminia  raises  issues  not 
less  interesting  than  those  of  plant  migration  and  comparative 
morphology  which  must  for  the  present  remain  outside  the 
scope  of  this  treatment.    Accepting  the  authority  of  the  most 
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recent  reference  work  on  the  Euphorbiacese,(i2)  the  Euphor- 
bieae  possess  a  normally  bisexual  cyathium,  the  individual  male 
flowers  reduced  to  a  single  stamen.  The  tribe  includes  ten  ge- 
nera, Anthostema,  Dichostemma,1  Diplocyathium,  Euphorbia,  Ca- 
lycopeplus,  Elxophorbia,  Synadenium,  Monadenium,  Stenade- 
nium,  Pedilanthus.  The  relationship  among  these  genera  with 
the  exception  of  Titymalus2  is  interpreted  by  Pax(li)  in  a 
fan-shaped  graph  in  which,  reading  left  to  right,  Diplocyathium 
stands  alone,  Anthostema  and  Dichostemma  are  placed  in  a  sin- 
gle affinity,  Calycopeplus,  Euphorbia,  and  Elxophorbia  are 
grouped  together,  and  Synadenium,  Monadenium,  and  Stenade- 
nium  share  a  common  branch  of  the  tribal  tree. 

In  a  discussion  of  the  Euphorbiese  the  cyathium  must  neces- 
sarily be  considered,  because  in  current  taxonomy  it  is  used  as 
the  character  of  Euphorbia  and  as  the  tribal  character  of  the 
entire  group.  The  nature  and  genesis  of  this  peculiar  inflores- 
cence have  been  treated  in  numerous  works  among  which 
Schoute,s(i4)  Haber's,(9)  and  one  contribution  of  my  own  which 
was  written  in  a  wholly  informative  spirit (6)  may  be  recorded. 

The  appended  bibliography  will  be  of  assistance  to  those  in- 
terested in  forming  an  independent  opinion  on  the  subject.     The 

1  The  name  is  frequently  erroneously  spelled  Dichostema. 

2  The  use  made  by  Small*16)  of  Tithymalus  instead  of  Pedilanthus  ap- 
pears to  have  given  rise  to  a  certain  amount  of  criticism.  Judging  Small's 
interpretation  to  be  unassailable  I  quote  from  Miller  <10)  the  presenta- 
tion of  Tithymalus  as  it  occurs  in  the  original,  with  very  minor  omissions: 
"The  Characters  are:  the  Flower  has  an  Empalement  of  one  Leaf,  indented 
in  three  Parts:  it  has  one  Petal  which  is  shaped  like  a  Slipper;  it  is  of 
a  thick  fleshy  Consistence.  Under  the  upper  Part  of  the  Flower  are  sit- 
uated ten  Stamina,  which  are  inserted  in  the  Receptacle  of  the  Flower ;  they 
are  slender,  and  terminated  by  globular  Summits;  in  the  Center  is  sit- 
uated a  roundish  three-cornered  Germen,  supporting  three  bifid  Styles, 
crowned  by  oblong  Stigmas.  The  Germen  afterwards  becomes  a  roundish 
Capsule  having  three  Cells,  each  containing  one  oval  Seed.  This  Genus 
of  Plants  is  by  Linnaeus  joined  to  the  Euphorbia.  But  as  the  Flowers  of 
this  Genus  differ  greatly  in  their  structure  from  those  of  Euphorbia,  I  have 
chosen  to  separate  them,  and  have  continued  the  old  Title  of  Tithymalus 
to  the  Genus."  Miller's  lucid  account  is  the  earliest  recorded  segregation 
from  the  Linnaean  farrago.  It  should  be  noticed  that  Miller  cites  in  sy- 
nonymy the  genus  Tithymaloides  Tourn.,  not  Tithymalus  eiusd.  auct.,  and 
introduces  two  species,  with  synonyms,  respectively.  Tithymaloides  frutes- 
cens  folio  myrti  amplissimi  Tourn.  Inst.  654,  and  Tithymaloides  foliis  lau- 
rocerasi  folio  non  serrato  Hort.  Elth.  383,  which  could  scarcely  be  clearer. 
There  is  no  question  of  nomen  confusum  as  Tithymalus  and  Pedilanthu* 
have  been  applied  to  distinct  groups  of  plants  by  the  majority  of  authors. 
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"discovery"  of  Neoguillauminia  hidden  for  nearly  four  score 
years  in  the  Euphorbia  jungle  indicates  better  than  anything 
else  how  much  remains  to  be  done  in  the  proper  interpretation 
of  the  Euphorbiaeese.  It  is  clear  that  the  question  of  the  cya- 
thium  is  still  in  a  controversial  stage,  and  I  venture  to  surmise 
that  it  may  not  be  solved  satisfactorily  except  through  the  col- 
lective endeavors  of  students  of  the  various  branches  of  botanical 
discipline. 

Today  all  investigators  agree  that  the  cyathium  is  an  inflores- 
cence. This  unanimity  of  opinion  is  gratifying.  The  taxono- 
mical  concept  that  subscribes  to  the  Linnaaan  genus  fundamen- 
tally interprets  the  cyathium  as  a  flower.  Regardless  of  side 
issues,  however,  the  cyathium  is  generally  accepted  as  repre- 
senting an  aggregate  of  flowers  with  their  appurtenances :  the  fe- 
male flower  (ovary  auct)  is  surrounded  by  free  or  fascicled  male 
flowers  (stamens  auct.).  The  sexual  organs  are  included  within 
a  perianth  (involucre)  composed  of  two  adnate  series :  the  lobes, 
usually  introrse,  or  erect,  facing  the  fascicles  of  male  flowers: 
the  nectaria  (glands)  usually  extrorse  and  melliferous,  and  often 
furnished  with  petaloid  appendages. 

Much  attention  has  been  given  to  the  fact  that  the  fascicles 
of  male  flowers  show  a  spiral  arrangement  apparently  in  har- 
mony with  the  laws  of  phyllotaxis,  and  the  vernation  of  highly 
specialized  species  has  been  discussed  in  general  terms.  In  my 
judgment  it  is  wholly  irrelevant  whether  or  not  the  male 
flowers  of  Euphorbia  show  a  spiral  ratio  amenable  to  fractional 
expression,  because  the  cyathium  is  a  shortened  floral  axis,  not 
a  foliate  branchlet.  I  am  not  aware  that  the  phyllotaxic  rhythm 
of  Salicacex,  Malvaceae,  and  others,  extends  to  the  ament  in  the 
one  case  and  to  the  staminal  column  in  the  other,  and  it  seems 
a  far-fetched  interpretation  that  attributes  to  the  lobes  of  the 
cyathium  the  duties  and  prerogatives  of  phyllodes  in  good  stand- 
ing. Troll's  interpretation  of  the  cyathium,  (17)  which  was 
promptly  and  effectively  disposed  of  by  Goebel,(8)  appears  still 
to  influence  the  premises  of  some  investigators. 

The  Euphorbiese  are  correctly  treated  as  a  tribe  of  the  Euphor- 
biacese  Hippomanese.  In  the  amentlike  inflorescence  of  this  im- 
portant group  all  the  parts  that  are  found  in  the  cyathium  ap- 
pear in  the  same  or  nearly  the  same  degree  of  evolution  (or  re- 
trogression,  according  to  the  opinion  of  some  authors).  In  the 
cyathium  occur  lacinise,  scales,  nectaria,  clusters  of  male  flowers, 
and  calyculi  closely  approaching,  if  not  identical  with,  those  of 
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the  Hippomanese.  So  far  as  I  am  able  to  discern,  the  difference, 
aside  from  the  obvious  results  of  adnation,  is  mainly  that  in  the 
Hippomanese  the  female  flowers  are  inferior  in  the  scheme  of  the 
whole  inflorescence,  while  in  the  Euphorbiese  the  single  female 
flower  is  strictly  superior  and  terminal  in  respect  to  the  axis  to 
which  the  male  flowers  are  attached.3  Thus  the  floral  axis  of 
the  Euphorbiese  and  of  the  Hippomanese  may  be  conceived  to 
vary  fundamentally  only  in  the  position  of  the  female  flower. 
All  the  differences  due  to  adnation  and  to  crowding  of  parts  ap- 
pear to  depend  in  the  last  analysis  upon  the  position  of  the  fe- 
male flower,  or,  let  us  say,  upon  the  adaptation  to  the  method  of 
pollination  either  by  wind  and  gravitation,  or  by  insects.  At 
least  within  the  limits  of  these  notes  it  is  permissible  to  conclude 
that  a  terminal  female  flower  on  the  bisexual  florigerous  axis 
constitutes  the  essence  of  a  member  of  the  Euphorbiese.  Import- 
ant but  not  essential  is  an  involucre  to  include  the  sexual  organs. 

On  the  basis  of  this  assumption  a  sharp  distinction  is  estab- 
lished between  the  Euphorbiese  that  possess  a  cyathium  with  a 
more  or  less  cup-shaped  involucre,  and  those  which  have  not 
such  a,  cyathium.  Although  in  Euphorbia  are  found  species  with 
peculiar  cyathium  structures  (E.  pedilanthoides,  E,  capitulata,  E. 
complexa  and  others)  it  is  manifest  that  the  zygomorphic  in- 
florescence of  Tithymalus  and  the  peculiar  cyme  of  Anthostema 
require  separate  consideration.  Nor  can  any  species  or  genus 
belong  to  Euphorbiese  which  lacks  a  terminal  female  flower. 

Baillon,  in  fact,  excluded  Anthostema  from  the  Euphorbiese 
and  attributed  it  to  the  Hippomanese,  near  Sapium,(i)  on  the 
ground  that  in  Anthostema  the  female  flower  has  a  lateral,  not 
a  central,  position  in  relation  to  the  male  flowers.  The  student 
of  botanical  history  is  here  treated  to  a  classic  Baillonian  pro- 
cedure in  which  a  mistaken  observation  is  made  the  starting 
point  of  a  treatment  that  is  unassailable  on  the  ground  of  formal 
logic,  once  the  main  premise  has  been  granted.  So  far  as  I  have 
been  able  to  learn  in  Anthostema  the  so-called  pedicel  of  the  fe- 
male flower  represents  the  true  florigerous  axis,  the  latter  being 
distorted  by  the  lateral  growth  of  a  voluminous  aggregate  of 
male  flowers.  Obviously,  the  female  flower  of  Anthostema  is 
still  superior  and  terminal ;  a  true  sympodium  need  not  be  mis- 
taken for  a  zigzag  series  of  internodes.    In  other  words  a  grow- 

2  Terminal  female  flowers  are  known  in  Euphorbiaeeas  outside  of  Eu- 
phorbiese in  Micrococca,  Omphalea,  and  others.  The  points  at  issue,  how- 
ever, are  the  constancy  of  characters  and  the  general  relationship. 
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ing  axis  does  not  lose  its  essential  monoxial  nature  when  it  is 
forced  out  of  perpendicular  alignment  by  the  sheer  thrust  of 
secondary  axes  arising  laterally  from  it.  The  inflorescence  of 
Anthostema  may  be  interpreted  for  the  sake  of  elucidation  as  a 
dimidiate  involucre  of  Euphorbia.  The  nectaria  of  Anthos- 
tema, however,  have  a  different  position  from  those  of  Euphor- 
bia: they  stand  between  the  clusters  of  male  flowers  and  are 
attached  by  a  narrow  base  to  one  side  of  the  gynophore.  It  is 
plain  that  Anthostema  belongs  to  the  Euphorbieae  and  that  the 
argument  of  Baillon,  while  extremely  interesting,  is  based  upon 
a  fundamental  misapprehension  of  the  nature  of  the  tribe. 

Pierre,  the  author  of  Dichostemma,  doubted(i3)  whether  his 
genus  would  prove  better  than  a  section  of  Anthostema.  The 
two  genera,  in  fact,  have  several  characters  in  common:  they 
possess  calyculate  male  flowers,  nectaria  placed  between  clusters 
of  bracteate  male  flowers,  and  comparatively  small  involucres  or 
perianth  bracts.  In  Dichostemma,  however,  occurs  a  cup- 
shaped,  mono-  or  bisexual  perianth  with  four  to  five  nectaria 
alternating  with  as  many  clusters  of  male  flowers,  and  radiating 
from  the  female  flower  or  its  rudiment.  The  perianth  of  Dichos- 
temma is  a  symmetric  cyathium,  which  brings  the  genus  close 
to  Euphorbia,  not  an  asymmetric  perianth  bract  like  that  of  An- 
thostema. Prom  Euphorbia  Dichostemma  differs  in  the  posi- 
tion and  attachment  of  the  nectarium,  which  in  the  former  be- 
longs to  the  involucral  series  and  is  free  from  the  base  of  the 
gynophore.  In  Dichostemma  the  nectarium,  voluminous  in  pro- 
portion to  the  generally  small  cyathium,  is  adnate  both  to  the 
perianth  and  to  a  somewhat  enlarged  torus  at  the  base  of  the 
gynophore.  Thus  it  acts  like  a  septum,  or  partition,  between  the 
clusters  of  male  flowers,  and  its  lateral  faces  are  excavated  bet- 
ter to  accommodate  such  clusters.  When  the  nectarium  falls, 
a  subdolabrif orm  to  dolabriform  scar  marks  its  former  insertion 
upon  the  torus.  The  anterior  face  of  the  nectarium  presses 
against  the  gynophore  which,  being  surrounded  by  four  nectaria, 
tends  to  assume  a  manifest  quadrangular  shape. 

N.  E.  Brown(5)  gives  the  following  interpretation  of  Dichos- 
temma: 

In  structure  the  involucre  really  consists  of  8  bracts  more  or  less  fused 
together:  an  cuter  series  of  4,  forming  4  pocket-like  cavities  at  the  corners 
containing  the  stamens,  and  an  inner  series  of  4  alternating  with  the  outer 
and  converted  into  glands,  surrounding  in  some  of  the  terminal  involucres 
a  perfect  female  flower,  in  the  others  a  very  rudimentary  abortive  female 
flower,  reduced  to  a  very  short  solid  square  central  body. 
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It  is  difficult  if  not  impossible  to  agree  that  bracts  can  become 
transformed  into  glands,  and  it  seems  probable  that  N.  E. 
Brown  really  means  that  four  clusters  of  male  flowers  are  re- 
duced and  adapted  to  nectariferous  (glandular)  functions. 
This  is  a  distinct  possibility  in  my  opinion,  but  the  problem  pre- 
sented by  the  nectaria  of  Euphorbiese  is  not  to  be  solved  except 
by  the  investigation  of  all  the  nectaria  of  the  Euphorbiacese,  and 
as  such  must  be  left  entirely  outside  the  limits  of  this  treat- 
ment. 

Calycopeplus  is  as  perfect  an  example  of  a  connecting  link  as 
a  morphologist  may  wish  for.  Let  us  suppose  that  three  to  five 
male  calyculi  of  one  of  the  Hippomanese,  for  instance,  Sapium, 
are  grouped  together  around  a  female  superior  flower,  and  that 
the  faces  of  the  calyculi  that  are  away  from  the  gynophore  be- 
come adnate  to  form  a  continuous  perianth  with  a  minute  nec- 
tarium  at  its  rim  where  the  sutures  have  developed.  The  result 
of  the  suggested  process  is  the  inflorescence  of  Calycopeplus, 
barring  only  irrelevant  details.  Calycopeplus  is  very  near  Eu- 
phorbia and  may  be  accepted  for  an  archetype  of  it.  Its  rela- 
tionship with  peculiar  species  so  far  accepted  as  Euphorbia,  E. 
complexa  for  instance,  requires  further  study. 

Euphorbia  is  too  well  known  to  require  elucidation.  Tithy- 
malus 4  presents  considerable  difficulties  of  morphological  inter- 
pretation, and  one  of  its  historic  segregates,  Cubanthus,  may  not 
be  discussed  except  in  an  exhaustive  treatment,  which  is  im- 
possible here.  The  issue  that  Tithymalus  and  Cubanthus  offer  to 
the  student's  attention  full  series  of  cyathia  of  Euphorbia  in 
which  appears  a  tendency  towards  zygomorphism  should  be  in- 
vestigated, beginning  with  good  material  of  a  Madagascar  spe- 
cies, E.  pedilanthoides,  which  I  regret  to  know  only  from  de- 
scription. Cubanthus  appear  to  stand  alone,  probably  connecting 
certain  Euphorbia  (for  instance,  the  species  of  the  so-called 
section  Poinsettia)  with  Tithymalus.  It  may  be  suggested,  at 
least  as  a  line  of  investigation,  that  Tithymalus  and  Cubanthus 
represent  in  Euphorbiese  a  distinct  branch  to  be  located  not  very 
far  from  the  horizon  of  Calycopeplus.  As  such  I  have  illustrated 
them  (text  fig.  1). 

Monadenium  may  be  disposed  of  in  a  brief  review  by  com- 
paring it  with  the  species  of  the  so-called  section  Poinsettia.  In 
the  latter  the  normal  cyathium  has  one  nectarium  of  small  size 

*  Needless  to  say  Tithymalus  is  accepted  throughout  this  contribution 
in  lieu  of  Pcdilanthus,  which  is  the  generic  name  usually  known  to  tax- 
onomists. 
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in  respect  to  the  involucre;  in  Monadenium  the  nectarium  is 
much  enlarged,  and  surrounds  more  than  three-quarters  of  the 
perianth's  mouth,  leaving  free  a  deep  cleft  through  which  pro- 
trudes the  gynophore.  Stenadenium,  which  I  know  only  from 
description,  does  not  appear  to  differ  basically  from  MoTiade- 

TRUE-CYMHIUM  GENERA  SEGREGATED  FROM  EUPHORBIA 
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FlCL    1.     The   relationship    of   the   Euphorbieae.     Position   of  the   female   flower   with   regard 
to  the  whole  florigerous  axis    (male  and  female  inflorescences   auct.) . 

nium,  except  in  the  elongation  of  the  nectarium  above  the  mouth 
of  the  involucre.  Synadenium  is  distinct  from  Euphorbia  in 
that  the  nectaria  are  connate  in  a  continuous  ring.  The  im- 
perfect cyathium  which  ends  the  main  axis  of  the  cyme  of  Syna- 
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denium,  however,  is  very  frequently  observed  with  discrete 
nectaria,  which  should  be  duly  noticed,  and  should  give  pause  to 
taxonomists  who  segregate  Synadenium  from  Euphorbia  on  the 
merit  of  "floral  characters."  Calycopeplus,  Monadenium,  Di- 
chostemma, and  Synadenium  are  illustrated  in  Plate  1,  figs.  2  to 
5,  together  with  schematic  floral  diagrams  intended  to  emphasize 
the  position,  and,  in  part,  the  size  of  the  nectaria  in  the  general 
plan  of  the  cyathium.  Excellent  illustrations  of  Anthostema 
are  available  elsewhere  in  the  literature. 

Neoguillauminia  has  a  superior  central  female  flower  which 
definitely  settles  its  systematic  position  among  the  Euphorbiese. 
It  lacks  a  cup-shaped  perianth  which  places  it  outside  Calyco- 
peplus, Euphorbia,  and  the  true  cyathium  genera.  It  stands 
apart  from  Tithymalus  in  general  characters.  It  barely  nears 
Anthostema  in  the  nectaria  being  inserted  between  the  clusters 
of  male  flowers.  Dichostemma  it  approaches  in  at  least  three 
points,  as  follows:  (a)  The  presence  of  a  torus  at  the  base  of 
the  gynophore  to  which  are  attached  the  nectaria;  (6)  the  pres- 
ence of  bracts  surrounding  the  flowers;  (c)  the  position  of  the 
nectaria  which  are  radially  located  in  respect  to  the  female  flower. 

The  differences  between  the  two  genera,  aside  from  habit 
characters,  may  be  summarized  as  follows:  (a)  In  Dichostem- 
ma a  perfect  involucre  occurs ;  in  Neoguillauminia  the  perianth 
is  reduced  to  four  or  five  petaloid  appendages  and  the  necta- 
ria are  wholly  free.  (6)  In  Dichostemma  the  nectaria  are  four 
or  five;  in  Neoguillauminia  they  are  twice  that  number,  (c) 
In  Dichostemma  the  male  flowers  are  calyculate,  like  those  of 
Anthostema;  in  Neoguillauminia  they  are  ecalyculate,  like  those 
of  Euphorbia. 

The  difference  in  male  flowers  and  in  perianth  between  Neo- 
guillauminia and  Dichostemma  is  undoubtedly  important,  and  it 
is  furthermore  undeniable  that  Anthostema  is  related  to,  and 
distinct  from  them,  in  characters  which  in  the  condition  of  pres- 
ent knowledge  are  so  elusive  as  to  stultify  any  attempt  to  group 
the  three  genera  in  a  natural  arrangement.  I  may  venture  the 
opinion  that  Dichostemma  is  the  key  genus  of  the  systematic 
complex  at  hand,  and  that  Neoguillauminia  and  Anthostema  are 
about  equidistant  from  it.  Neoguillauminia  lacks  a  cyathium- 
like  perianth,  but  its  ultimate  inflorescence  5  is  symmetrically 

8  As  "ultimate  inflorescence"  I  understand  the  aggregate  of  male  and 
female  flowers  which  is  usually  inclosed  within  the  involucre,  distinguish- 
ing it  from  the  "inflorescence"  which  in  the  works  now  current  connotates 
the  cyme,  or  pseudoumbel. 


<*,  4  Croizat:  Notes  on  Euphorbmcex  407 

disposed  in  respect  to  the  florigerous  axis,  and  the  free  petaloid 
appendage  that  subtends  the  clusters  of  male  flowers  may  correct- 
ly be  interpreted  to  represent  a  lobe  or  scale,  the  elements  of  the 
perianthic  series  being  suppressed  opposite  the  nectaria.  An- 
thostema's  ultimate  inflorescence  is  asymmetric,  but  in  it  appear 
the  calyculate  male  flowers  that  are  found  in  Dichostemma  and 
missing  in  Neoguillauminia.  Thus  the  main  issue  that  must  be 
solved  to  group  the  three  genera  in  appropriate  subtribes  is  fun- 
damentally expressed  in  the  query:  Is  the  symmetry,  or  asym- 
metry, of  the  ultimate  inflorescence  of  greater  systematic  sig- 
nificance than  the  presence,  or  absence,  of  calyculate  male 
flowers? 

I  am  not  aware  that  the  answer  can  be  returned  with  the 
subsidy  of  the  knowledge  at  hand,  and  I  regret  that  too  often 
classification  is  made  imperfect  by  the  want  of  careful  morphol- 
ogic interpretation.  Considering  as  best  I  can  at  this  hour 
the  probable  taxonomic  value  of  calyculate  and  ecalyculate  male 
flowers  in  EuphorbieaB  I  notice  that  the  rudiment  of  a  calyculus, 
or  at  least  a  peculiar  swelling  of  the  articulation  of  the  filament, 
appears  in  Cubanthus,  and  I  incline  to  the  belief  that  individuals, 
if  not  species,  of  the  Euphorbiese  may  be  found  outside  Dichos- 
temma  and  Anthostema  which  possess  traces  of  calyculi  and, 
perhaps,  calyculi  in  full  development.  I  know  that  every  con- 
ceivable aberration  is  present  in  some  individual  or  species  of  the 
Euphorbiese,  involving  cyathium  structure,  number  of  spines, 
development  of  axes,  sexuality,  and  others.  I  may  presume,  con- 
sequently, that  the  value  to  be  derived  from  the  single  character 
of  the  calyculus  of  the  male  flower  is  less  important  than  that 
concerning  the  arrangement  of  the  ultimate  inflorescence. 

Whether  this  assumption  will  prove  true  depends  on  the  re- 
sult of  work  as  yet  incomplete.  It  might  be  shown  that  the 
ultimate  inflorescence  of  Anthostema  is  to  be  assimilated  to  a 
cyathium  of  Dichostemma  in  which  the  perianth  is  laterally 
cleft  to  the  very  base.  Such  clefts,  although  not  reaching  below 
the  middle  of  the  cyathium,  are  known  in  Monadenium  and  in 
Euphorbia.  If  it  should  ever  be  proved  that  the  ultimate  in- 
florescence of  Anthostema  is  of  this  nature,  the  genus  must  be 
considered  as  a  derivative  from  cyathium  prototypes  to  which 
Dichostemma,  Calycopeplus,  and  Euphorbia  have  remained  true, 
and  Anthostema  on  the  strength  of  its  calyculate  male  flowers 
would  fall  in  the  subtribe  of  Dichostemma.  However,  it  is  about 
as  probable  that  the  cyathium  is  composed  of  adnate  series  of 
scales  subtending  clusters  of  male  flowers  alternating  with  nee- 
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taria,  all  of  which  elements  in  the  elongated  florigerous  axis  of 
the  prototype  had  a  definite  spiral  disposition.  In  this  case  the 
character  expressed  by  the  calyculus  of  the  male  flowers  has 
barely  a  relic  value,  and  it  is  almost  irrelevant  by  contrast  with 
the  characters  to  be  derived  by  the  symmetry  of  the  ultimate 
inflorescence:  Neoguillauminia  must  follow  Dichostemma,  and 
Anthostema  must  stand  alone. 

The  systematic  issue  presented  by  Neoguillauminia  and  its 
allies  Dichostemma  and  Anthostema,  unfortunately,  may  not  be 
held  in  abeyance  awaiting  the  result  of  the  work  of  the  mor- 
phologist.  At  present  I  am  inclined  to  the  belief  that  Neoguilla- 
uminia and  Dichostemma  may  be  accepted  as  members  of  the 
same  subtribe,  for  which  I  propose  the  name  Neoguillauminiinae. 

Subtribus  NEOGUILLAUMINIINiE  novum 

Euphorbiese.  Inter  subtribus  omines  nectariis  (glandulis 
auct.)  a  flore  foemineo  radiantibus  distincta. 

Genus  typicum:  Neoguillauminia. 

The  affinities  of  the  new  subtribe  with  the  remaining  genera  of 
the  tribe  are  tentatively  indicated  in  text  fig.  1.  In  this  figure 
no  account  is  taken  purposely  of  Monadenium,  Synadenium, 
Elaeophorbia,  and  of  the  remaining  cyathium  genera  which  must 
follow  Euphorbia.  Grave  doubts  attach  to  the  propriety  of  a 
concept  that  mistakes  an  inflorescence  for  a  flower,  insists  on 
misconstrued  "floral  characters"  all  too  readily  segregates  from 
the  Linnaean  genus  monotypes  or  olygotypes  like  Diplocyathium, 
Elaeophorbia,  and  others,  on  the  strength  of  nearly  specialized 
structures.  Such  a  concept  at  the  same  time  overlooks,  or  re- 
pudiates, whole  series  of  characters  like  appendages,  septa, 
stipules,  spines,  and  others  common  to  hundreds  of  species  form- 
ing the  natural  groups  of  Euphorbia  L. 
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ILLUSTRATIONS 

Plate  1 

[Schematic  drawings  prepared  by  the  author  from  specimens  in    fluid.] 

Fig.  1.  Neoguillauminia,    inflorescence    and    floral    diagram;    inflorescence 
shortly  before  anthesis;  about   X   3. 

2.  Calycopeplus,  inflorescence  and  floral  diagram ;  cyathium  at  the  be- 

ginning of  anthesis;  about  X  9.3. 

3.  Monadenium,  inflorescence  and  floral  diagram;  cyathium  in  anthesis; 

about  X  4. 

4.  Dichostemma,  inflorescence  and  floral  diagram;  cyathium  shortly  be- 

fore anthesis;  about  X  3.3. 

5.  Synadenium,  inflorescence  and  floral  diagram ;  cyathium  in  the  female 

stage  of  anthesis,  about  X  4. 

TEXT  FIGURE 

Fig.  1.  The  relation  of  the  Euphorbieae;  position  of  the  flower  with  regard 
to  the  whole  florigerous  axis  (male  and  female  inflorescence  auct.) . 
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ILOKO  FURNITURE  AND  IMPLEMENTS 


By  Morice  Vanoverbergh 
Belgian  Missionary,  Sabangan,  Mountain  Province,  Philippine  Islands 

TWO  PLATES 

In  a  previous  paper,  published  in  the  Philippine  Journal  of 
Science,1  we  discussed  Iloko  constructions. 

In  this  paper  we  shall  try  to  describe  as  accurately  as  possible 
the  different  pieces  of  furniture  and  the  implements  used  by  the 
Iloko,  excluding,  however,  anything  that  has  reference  to  weav- 
ing (clothes,  baskets,  nets),  hunting,  fishing,  and  similar  pur- 
suits. 

We  shall  avoid  as  much  as  possible  all  words  that  are  ob- 
viously of  Spanish  origin,  and  we  shall  give  only  those  that  came 
to  our  personal  notice,  alphabetically  arranged  for  the  greater 
convenience  of  the  missionary  and  the  explorer. 

ILOKO  FURNITURE  AND  IMPLEMENTS 


abbong:  Cover,  wrapper.  Cf.  akkub 
&  balkutan. 

akkub:  Cover,  wrapper.  Akkub  and 
abbong  may  sometimes  be  used 
interchangeably.  If  not,  only 
daily  use  can  teach  the  student 
which  of  the  two  has  to  be  used  in 
any  particular  instance.  How- 
ever, abbong  is  confined  to  cloth, 
paper,  and  similar  material,  and 
emphasizes  the  concept  of  "pro- 
tecting ;"  while  akkub  is  a  more 
general  term  and  emphasizes  the 
concept  of  "covering."  The  cloth 
that  envelops  a  little  babe,  when 
it  is  taken  out  of  doors,  will  be 
called  abbong;  a  tablecloth  is  either 
abbong  or  akkub;  a  pillowcase,  the 
wrapper  of  a  book,  and  the  like, 
are  akkub.  Kalub  is  another 
name  for  "cover,"  and  differs  from 
akkub  in  that  it  is  the  cover  that 


rightly  belongs  to  the  object  in 
question,  for  instance,  the  lid  of 
a  trunk,  the  earthen  cover  of  an 
earthen  jar,  the  eyelid,  and  the 
like,  while  akkub  is  a  cover  for 
the  time  being,  not  forming  a 
whole  with  the  object  it  covers, 
for  instance,  a  piece  of  wood,  a 
stone,  or  a  similar  object  used  to 
cover  a  jar,  for  example.  Cf.  also 
ap~dp. 
aklo:  Ladle.  A  spoonlike  wooden 
instrument  used  to  extract  cooked 
food  from  a  jar,  a  kettle,  or  some 
other  cooking  vessel.  It  is  gen- 
erally of  one  piece,  consisting  of 
a  relatively  long  handle  with  a 
kind  of  blade  much  broader  than 
the  rest.  The  aklo  either  is  en- 
tirely straight  (the  rice  ladle)  or 
has  a  curved  blade  (the  vegetable 
ladle).     Cf .  sodo.     The  scapula,  or 


1  Philip.  Journ.  Sci.  62  (1937)  67. 
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shoulder  blade,  is  called  ak-aklo  or 
akloaklo. 

alat:  A  kind  of  basket  made  of  close- 
woven  bamboo.  It  has  the  form 
of  a  cylinder  and  is  usually  about 
20  inches  high  and  about  6  inches 
in  diameter.  Salt  is  generally 
kept  in  and  sold  by  the  aldt. 

alili:  Either  of  the  two  wooden 
handles  of  the  Iloko  bellows.  Cf. 
yubuyuban.     (Plate  2,  fig.  11,  c.) 

allud(an):  A  kind  of  basket  resem- 
bling the  rangdya  in  all  its  partic- 
ulars, but  smaller.  The  alludan 
is  larger  than  the  labbd. 

al-6:  Pestle.  The  Iloko  pestle  is  a 
single  rounded  piece  of  wood,  cut 
out  in  the  middle  so  as  to  be  easily 
grasped  and  kept  in  the  hand  by 
the  user.  Generally  either  of  its 
two  ends  may  be  used  indifferent- 
ly.    Cf.  alsong.     (Plate  1,  fig.  1.) 

alsoiig:  Mortar.  The  Iloko  mortar 
is  a  strong,  heavy,  mostly  cylin- 
drical piece  of  wood,  or  occasion- 
ally stone,  scooped  out  in  the 
center  so  as  to  form  a  hole,  which 
is  deep  and  comparatively  narrow, 
except  at  the  top,  where  it  is  grad- 
ually widening  from  below  up- 
wards. It  is  used  chiefly  for 
husking*  rice  that  has  been  thresh- 
ed. Rice  is  threshed  on  the  floor 
or  in  heavy  logs  scooped  out  in 
the  shape  of  a  boat  (kolloong), 
and  pounded  or  husked  in  the  mor- 
tar by  means  of  the  al-6  or  pestle. 
Generally  only  one  person  pounds 
rice  in  the  mortar,  but  occasion- 
ally two  or  even  three  persons, 
each  of  them  provided  with  a  pes- 
tle, work  together  pounding  the 
rice  alternately.  In  case  there  are 
three,  each  person  alternately 
pounds  the  rice  and  drops  the 
pestle  on  the  broad  rim  of  the 
mortar,  so  that  the  rhythm  of  the 
performance  continues  unbroken. 

(in)anaaw(an):  A  kind  of  kattokdng 
hat  made  of  the  limbs  of  the  leaves 
of  the  andaw  palm  (Livistona  ro- 


tundifolia ) .  The  inanadwan  some- 
times reaches  a  diameter  of  one 
yard. 

anawang:  A  kind  of  underground 
furnace  used  in  the  preparation 
of  sugar  from  the  juice  of  the 
sugar  cane  (Plate  1,  fig.  2).  It 
consists  of  four  holes  dug  in  the 
ground  in  a  single  file  and  com- 
municating with  one  another. 
The  foremost  hole  and  the  third 
are  dug  straight  down,  while  the 
second  and  the  last  are  slanting 
toward  the  third.  The  foremost 
hole  or  (pag)kadkdd(an)  (a)  is 
the  largest  and  is  used  to  rake 
out  the  ashes;  the  second  or 
(pag)sungrud(an)  (6)  is  used 
to  feed  the  fire,  generally  with 
dried  bagasse;  the  third  or  (pag)~ 
sadng(an)  (c)  forms  the  real 
furnace  and  is  covered  by  the 
large  iron  pot  or  s(in)ubldnt  into 
which  the  juice  is  poured;  the 
fourth  or  samborion  (probably  of 
Spanish  origin)  (d)  serves  as  a 
chimney. 

annaiiga:  A  kind  of  raincoat  made 
of  palm  leaves  (generally  of  the 
andaw,  Livistona  rotundifolia 
Mart.),  whose  bases  surround  the 
neck  of  the  wearer  and  whose 
tops  spread  like  a  fan  all  around 
the  body  except  in  front,  at  the 
height  of  the  waist  line.  Ordi- 
nary raincoats  are  known  by  their 
Spanish  name  capote. 

arigat:  A  plow  with  a  mat  or  luster- 
less  share  and  moldboard.  Cf. 
sildp. 

ariguyob:  Blowpipe;  usually  a  sec- 
tion of  bamboo  consisting  of  sev- 
eral internodes.  Also:  either  of 
the  two  iron  tubes  of  the  Iloko 
bellows  through  which  the  air  is 
expelled  into  the  fire.  Cf.  yubu- 
yuban. The  windpipe  or  trachea 
is  called  ang~anguy6b.  (Plate  2, 
fig.  11,  b.) 
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ap-ap:  Cover,  wrapper;  layer,  stra- 
tum, litter,  bedding.  Anything 
that  is  used  to  cover  something, 
and  on  which,  in  turn,  something 
else  is  placed  or  on  which  some 
work  is  done.  It  serves  as  a  kind 
of  protection  either  for  that  on 
which  it  is  laid  and  against  that 
which  is  done  or  laid  upon  it,  or 
vice  versa.  Examples  are:  the 
saddle  cloth,  the  layer  of  straw 
or  hay  that  is  laid  in  a  hen's  nest, 
the  leaf  or  paper  spread  in  a  bas- 
ket before  meat,  or  some  other 
food  is  placed  in  it,  and  the  like. 
A  pillow  on  which,  bobbin  lace  is 
made  has  two  covers:  a  lower  one 
or  ap-dp,  which  covers  the  pillow 
immediately  and  over  which  the 
lace  is  made;  it  prevents  any  dirt 
that  might  be  shed  by  the  stuffing 
of  the  pillow  from  affecting  the 
lace;  an  upper  one  or  akkub, 
which  covers  the  whole  outfit;  it 
prevents  outside  dirt  from  affect- 
ing the  lace.     Cf.  akkub  and  dpin. 

apin:  Any  kind  of  leaf  or  leaves 
spread  over  the  bottom  of  a  bd* 
nga  or  earthen  pot,  at  the  inside, 
before  the  rice  that  has  to  be 
cooked  is  poured  into  it.  The 
most  ordinary  dpin  is  a  piece  of 
banana  leaf.     Cf.  ap-dp. 

(pag)apug(an):  A  kind  of  very 
small  bang  a  or  earthen  jar  used 
by  chewers  of  betel  nut  for  hold- 
ing lime.  Literally:  a  receptacle 
for  lime;  dpug  means  "lime,"  the 
combination  pag  . .  .an  is  a  loca- 
tive. Hence:  any  receptacle  for 
lime. 

(pang)arun(an):  Anything  very  in- 
flammable or  taking  fire  easily, 
for  instance,  paper,  pitch  pine, 
shavings,  etc.,  and  used  for  start- 
ing a  fire.  From  the  stem  arun 
and  the  locative  pang  . . .  an. 

(pang)asa(an):  Whetstone,  oilstone, 
hone.  From  the  stem  dsa,  "whet- 
ing,"  and  the  locative  pang  . . .  an. 
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asad:  A  kind  of  agricultural  fork: 
a  wooden  implement  consisting  of 
a  handle  with  a  small  board  pro- 
vided with  several  prongs  or  tines, 
which  are  parallel  and  straight; 
it  is  used,  like  a  dibble,  to  make 
holes  in  the  ground  in  order  to 
sow  rice.  Rice  is  sown  (agbono- 
bon)  in  plots  of  ground  carefully 
prepared  for  the  purpose,  before 
it  is  transplanted  (agraep)  into 
the  rice  fields.  Imported  forks, 
either  agricultural  forks  or  table 
forks,  are  known  by  their  Spanish 
name  tenedor,  pronounced  tenidor. 
(Plate  1,  fig.  3.) 

(pag)asin(an) :  Saltcellar.  From 
the  stem  asin,  "salt,"  and  the  lo- 
cative pag  . . .  an. 

assfw:  Any  kind  of  pole,  mostly  of 
wood  or  bamboo,  used  for  carrying 
loads  on  the  shoulder.  More  ex- 
actly: the  pole  used  by  a  single 
carrier  both  parts  of  the  load 
having  been  equally  divided  be- 
tween both  ends  of  the  pole,  and 
the  latter's  central  part  resting 
on  the  carrier's  shoulder.  Cf. 
(pag  inn)  assiwdn. 

(paginn)assiw(an):  Any  kind  of 
pole,  mostly  of  wood  or  bamboo, 
used  for  carrying  a  heavy  load 
between  two  persons,  either  ex- 
tremity of  the  pole  resting  on  the 
shoulder  of  one  of  the  carriers. 
The  combination  pag . .  .an  is  a 
locative;  the  infix  inn  indicates 
reciprocity,  rivalry,  etc.  Cf.  as- 
siw. 

baddrig:  A  kind  of  buneng  or  bolo 
with  a  pointless  blade,  shorter  but 
much  broader  than  that  of  thb 
common  buneng. 

(pag)bagas(an):  Any  receptacle  for 
husked  rice,  for  instance,  a  ka- 
rdmba  or  earthen  jar,  a  wooden 
box,  or  the  like.  Except  on  spe- 
cial occasions,  such  as  banquets, 
the  Iloko  never  pound  a  great 
quantity  of  rice  all  at  once,  as 
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it  tastes  much  better  when  freshly 
pounded;  hence  the  quantity  of 
pounded  rice  that  has  to  be  stored 
away  is  generally  small.  Bag  as 
means  "husked  rice;"  the  com- 
bination pag  . . .  an  is   a  locative. 

baginget:  Pincers,  nippers. 

(kaba)bai:  The  smaller  of  a  pair. 
For  instance:  the  shorter  of  the 
two  rollers  of  a  cane  mill  (Plate 
1,  fig.  5,  a),  the  shorter  of  the 
two  handles  of  a  sdyot  (a  kind 
of  scoop  net).  Cf.  (kala)ldki. 
Bdi  means  "female;"  bab&i,  "wo- 
man;" the  prefix  ka  forms  nouns, 
more  especially  abstract  nouns. 

baki:  Nest.  Any  receptacle  pre- 
pared by  man  for  hens  in  which  to 
lay  their  eggs  and  to  hatch  their 
young.  An  ordinary  bird's  nest 
is  called  umok.  The  typical  baki 
is  an  open-worked  basket  with  a 
flat  square  bottom  and  a  round 
rim. 

bakka:  A  kind  of  earthen  basin,  used 
especially  for  washing  and  clean- 
ing rice,  fish,  vegetables,  and  the 
like.  Ordinary  basins  are  known 
by  their  Spanish  name  palangana. 

balais:  A  bamboo  attached  on  one 
side  to  the  main  roller  or  kalaldki, 
and  on  the  other  side  to  the  shaft 
or  tangbdw  of  a  cane  mill.  The 
purpose  of  the  balais  is  to  streng- 
then the  shaft.  (Plate  1,  fig.  5, 
d.) 

balkut(an) :  Wrapper.  Balkutan  and 
abbong  may  sometimes  be  used  in- 
terchangeably. However,  abbong 
emphasizes  the  concept  of  "pro- 
tecting," while  balkutan  is  a  more 
general  term  and  emphasizes  the 
concept  of  "wrapping  up,  more  or 
less  completely;"  hence,  balkutan 
will  rarely  be  used  with  reference 
to  living  beings.  From  balkut, 
"wrapping,"  and  the  locative  suf- 
fix an.     Cf.  also  akkub. 

banban:  A  kind  of  kattokong  hat 
made  of  strips  of  puser  bamboo 
(Schizost  achy  urn  fenixii  Gamble). 


bandili:  A  fine-toothed  saw  with  a 
narrow  blade  and  without  frame. 
The  bandili  is  simply  the  blade  of 
a  frame  saw. 

banilag:  A  shelf  made  of  woven  bam- 
boo and  attached  to  one  of  the 
tiebeams  of  the  kitchen,  in  order 
to  hold  utensils  and  other  things 
of  use  in  the  kitchen.  Cf.  kald- 
wag  and  dayoday. 

banteng:  Line,  clothesline.  A  rope, 
a  strip  of  bamboo,  a  wire,  or  the 
like,  stretched  between  two  fixed 
objects  for  the  purpose  of  holding 
things  that  have  to  be  dried,  or 
to  be  exposed  to  the  sun.  Cf. 
parting  and  salad-dyan. 

banga:  A  broad-mouthed,  almost 
spherical,  vessel  of  earthenware 
with  a  round  bottom,  used  for 
cooking  rice.  In  well-regulated 
kitchens,  the  real  banga  serves  no 
other  purpose.  (Plate  1,  fig.  4.) 
Other  earthen  pots  or  jars:  (pag)- 
apug(an),  bumdyf  dongdong, 
gambong,  kam-dwy  kardmba,  td- 
yabt  putik.  Kettles  are  known  by 
their  Spanish  name  caldero. 

barigad:  Back  (of  a  knife,  a  saw, 
or  similar  implement) .    Cf .  tadem. 

(pag)barut(an):  A  tool  used  by 
silversmiths  to  thin  silver  bars. 
It  consists  of  a  bar  of  iron,  some 
8  inches  long,  and  pierced  with 
a  series  of  holes  gradually  de- 
creasing in  size.  The  sharpened 
silver  bar  is  pushed  into  and 
pulled  by  means  of  pliers  through 
each  hole  in  succession,  until  it 
acquires  the  required  size.  Bdrut 
means  "wire;"  the  combination 
pag  . .  .an  is  a  locative. 

basikaw:  Hoop.    Made  of  wood. 

(maysa  a)  bassit:  i  centavo  piece. 
A  small  copper  coin  used  in  Span- 
ish times.  Literally:  one  small 
one. 

batay:  Stand,  support.  Something 
on  which  anything  may  be  placed 
for  support,  for  instance,  a  con- 
trivance  of   wood   or   bamboo   on 
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which  jars,  especially  karamba, 
are  placed;  stones  or  pieces  of 
wood  on  which  timber  is  placed  to 
prevent  the  latter  from  coming  in 
contact  with  the  ground  and  be- 
ing destroyed  by  white  ants. 

baut:  Stick.  A  slender  piece  of 
wood,  much  thinner  than  the  pang- 
6r,  used  for  whipping. 

bayengyerig:  A  thick  section  of  bam- 
boo, consisting  of  several  inter- 
nodes  and  used  for  carrying  li- 
quids, rice,  or  some  other  burden; 
more  especially,  water.  Cf.  po- 
tong. 

berfgbeng:  Curtain.  Any  kind  of 
cloth  used  as  a  hanging  screen  and 
intended  to  darken,  conceal,  pro- 
tect or  be  ornamental,  usually  ad- 
mitting of  being  drawn  back  or  up 
at  pleasure,  for  instance,  when 
there  is  a  sick  person  in  the  house 
and  he  cannot  have  a  separate 
room,  a  movable  screen  for  con- 
cealing the  stage,  pieces  of  cloth 
used  to  ornament  the  stage,  the 
altar,  or  for  similar  purposes.  A 
mosquito  net  is  called  by  its  Span- 
ish name  mosquitero. 

bettad:  A  kind  of  sledge  or  sledge 
hammer,  with  a  head  about  twice 
as  large  as  the  dongsol  or  ordi- 
nary blacksmith's  hammer. 

bettek:  Band,  tie,  string.  A  strip 
of  bamboo,  a  vine,  or  the  like,  used 
to  bind  reaped  rice  into  bundles. 

bigao:  Winnow,  winnowing  basket, 
or  fan.  The  bigdo  is  woven  close- 
ly, rather  large,  very  shallow,  and 
oval  in  shape,  with  one  end  broad- 
er than  the  other;  it  is  used  to 
winnow  pounded  rice. 

binting:  The  weight  of  twenty-five 
copper  1-centavo  pieces.  A  sil- 
versmith's term.  Binting  also 
means  "a  value  of  25  centavos." 

(bitin)bitin:  Either  of  the  scales  or 
pans  suspended  from  a  balance. 
Bitin  means  "suspending;"  the 
reduplication  indicates  similarity 
or  repetition  of  an  action. 


(pam)iigbug(an):  Any  receptacle  (a 
bdnga  jar,  a  can,  or  the  like), 
used  for  holding  remnants  of  food, 
parings,  water  in  which  rice  has 
been  washed,  or  whatever  may  be 
used  as  food  for  hogs,  dogs,  and 
other  domestic  animals.  Bugbug 
means  "reducing  to  pulp;"  the 
combination  pang  .  .  .  an  (final 
fig  of  prefix  combined  with  initial 
b  of  stem  into  m)   is  a  locative. 

buligengen:  A  small  basket  resem- 
bling; a  yakaydk  sieve,  but  closely 
woven  like  the  bigdo  winnow,  and 
used  for  holding  small  objects  for 
sale,  for  instance,  small  bundles 
of  ready-made  betel  nut. 

bunerig:  Bolo.  A  kind  of  large, 
single-edged  knife,  resembling  a 
machete,  which  is  a  large  heavy 
knife  resembling  a  broadsword, 
often  two  or  three  feet  in  length. 
Cf.  baddng. 

burnay:  A  kind  of  vase  or  jar,  a 
deep  strong  broad-mouthed  vessel 
of  earthenware,  rounded,  with  a 
flat  bottom,  and  usually  of  greater 
depth  than  width.  It  is  commonly 
used  to  hold  water  for  cleaning 
purposes,  but  several  commodities, 
as  sugar,  bdsi  (an  alcoholic  bever- 
age made  from  sugar  cane),  and 
the  like,  are  very  often  sold  by 
the  burndy.  (Plate  1,  fig.  6.) 
Cf.  bdnga. 

buyubuy:  A  kind  of  cup,  which  con- 
sists of  about  one-half  or  two- 
thirds  of  a  coconut  shell,  thor- 
oughly cleaned  and  fit  to  be  used 
as  a  dipper,  a  drinking  cup,  or 
for  a  similar  purpose.  In  some 
districts  it  is  called  ongot,  Cf. 
duyog.  Ordinary  glasses  are 
known  by  their  Spanish  name 
vaso,  pronounced  bdso. 

dagsen:  Weight,  as  a  definite  mass 
of  iron,  used  for  ascertaining  the 
weight  of  other  bodies. 

dalikan:  Hearth.  Any  kind  of 
hearth;  more  especially:  a  port- 
able earthen  contrivance,  more  or 
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less  in  the  shape  of  a  cradle,  with 
a  flat  bottom,  and  three  hornlike 
projections  (pagsadngan)  at  one 
end,  upon  which  are  placed  the 
jars  used  in  cooking;  the  other 
end  (dapogdn)  forms  a  receptacle 
for  ashes. 

damortfs:  Cf.  lotiam. 

(da)dapil(an) :  Sugar  mill.  A  ma- 
chine with  rollers  for  pressing  out 
the  juice  of  the  sugar  cane;  it 
is  generally  moved  by  a  carabao 
attached  to  the  end  of  the  tangbdw 
beam  and  walking  in  a  circle. 
(Plate  1,  fig.  5.) 

dapo:  Ashes. 

dapogan:  The  part  of  the  dalikdn 
or  hearth  adjoining  the  pagsa- 
dngan, and  used  as  a  receptacle 
for  ashes.    Derived  from  dapo. 

darusdus:  A  kind  of  thrust  hoe,  scuf- 
fle hoe,  or  Dutch  hoe,  used  for 
weeding.  The  darusdus  is  straight 
and  consists  of  a  wooden  handle, 
between  one  and  two  feet  long, 
and  a  flat,  comparatively  broad 
iron  blade. 

dayoday:  A  contrivance  of  wood, 
bamboo,  or  similar  material,  set 
horizontally  on  a  wall  at  a  dis- 
tance from  the  floor,  to  hold  mats 
(ikamen),  pillows  (pungdn),  and 
other  bedding.  The  dayoday 
either  forms  a  shelf  or  consists 
of  two  or  more  bars  projecting 
from  the  wall  at  a  certain  dis- 
tance from  one  another. 

diken:  Pad.  A  circlet,  made  of 
cloth,  and  used  by  women  to  place 
on  their  head  when  carrying  a 
load,  in  order  to  steady  the  latter 
and  to  avoid  its  immediate  con- 
tact. The  central  space  of  the 
diken  is  smaller  than  that  of  the 
sagapd. 

(pa)dila:  The  end  of  a  wooden  haft, 
handle,  or  helve  that  fits  in  an 
iron  socket  (Plate  2,  fig.  10,  c). 
Dila  means  "tongue,"  the  prefix 
is  an  instrumental. 


(pa)dna:  A  piece  of  rope  with  one 
end  fixed  in  the  nasal  septum  of 
a  carabao  and  the  other  attached 
to  the  rope  proper.  The  padnd  is 
much  longer  than  the  (pa)songo 
and  passes  beyond  the  animal's 
horns.  From  the  stem  dinnd,  "ad- 
joining," and  the  instrumental 
prefix  pa. 

dingdirig:  Moldboard  (of  a  plow). 
The  moldboard  and  the  share 
(subsub)  are  the  only  pieces  of 
an  Iloko  plow  that  are  made  of 
iron,  all  the  rest  is  made  of  wood. 
(Plate  2,  fig.  10,  the  moldboard 
does  not  appear.) 

dongdong:  A  kind  of  very  large 
bdnga,  used  for  cooking  rice,  stew- 
ing meat,  and  for  similar  pur- 
poses. 

dongsol:  Blacksmith's  hammer.  Cf. 
bettdd.  Ordinary  hammers  are 
known  by  their  Spanish  name 
martillo. 

dulang:  Table.  Native  tables  are 
very  low,  and  persons  sitting  at 
them  cannot  use  chairs  but  must 
simply  squat  or  sit  on  the  ground 
and  occasionally  on  a  small  low 
stool.  Ordinary  tables  are  called 
lamisdan,  from  the  Spanish  la 
mesa,  "the  table",  and  the  loca- 
tive suffix  an. 

(pa) dulang:  Pulverizer,  a  device  for 
pulverizing  the  soil.  Dulang 
means  "table,"  the  prefix  is  an 
instrumental. 

duyog:  A  kind  of  saucer  or  small 
dish,  which  consists  of  about  one- 
fourth  of  a  coconut  shell,  thor- 
oughly cleaned  and  fit  to  hold 
viands  (not  rice),  condiments,  and 
the  like,  at  meals.  Rice  is  placed 
in  wooden  plates  called  latok,  one 
for  each  individual.  Cf.  buyubuy. 
Ordinary  saucers  are  known  by 
their  Spanish  name  platito. 

gabion:  A  kind  of  grub  hoe,  chiefly 
used  to  dig  the  ground. 
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gadgad(an):  A  kind  of  rough  whet- 
stone, used  to  smooth  spindles,  and 
for  similar  purposes. 

galut:  Cf.  sing  dan. 

gamborig:  A  kind  of  large  kardmba, 
about  three  or  four  times  as  large 
as  an  ordinary  one. 

garugad:  File. 

gerret:  A  kind  of  blacksmith's  chi- 
sel with  a  long  handle,  used  for 
grooving  hot  iron.  The  gerret  is 
driven  by  a  hammer. 

gesges:  A  kind  of  heavy  lumber- 
men's two-handed  saw,  used  for 
felling  trees.  Its  blade  has  the 
same  width  all  along  and  its  teeth 
point  in  an  opposite  direction  on 
both  halves  of  the  blade.  Cf. 
kikir  and  ragadi. 

getteng:  Scissors,  shears.  Cf.  kar- 
tib. 

gibak:  Potsherd.  A  piece  or  frag- 
ment of  a  broken  earthen  vessel, 
like  a  bang  a  or  kardmba.  A  gi- 
bak is  much  thinner  than  a  ribak. 

giling(an):  Corn  mill.  Two  flat 
stones  used  for  grinding  Indian 
corn  by  rubbing  and  crushing;  the 
lower  stone  lies  on  the  ground  and 
the  upper  one  is  provided  with  a 
handle. 

ibeng:  The  main  body  of  the  Iloko 
bellows  into  which  the  air  is 
drawn:  it  consists  of  a  hollow 
piece  of  earthenware  resting  on 
the  ground  and  provided  at  one 
of  its  sides  with  two  iron  tubes  or 
anguyob  through  which  the  air 
is  expelled  into  the  fire.  The  two 
hollow  cylinders  through  which 
the  air  is  drawn  into  the  ibeng 
rest  on  the  latter's  upper  surface. 
Cf.  yubuyuban.  (Plate  2,  fig.  11, 
a.) 

igad:  Coconut  scraper.  An  instru- 
ment used  for  scraping  out  the 
meat  of  coconuts.  It  generally 
consists  of  a  heavy  block  of  wood 
resting  on  the  ground  or  prefer- 
ably on  the  edge  of  a  chair  and 


provided  with  an  upward  projec- 
tion terminating  in  a  toothed  iron 
blade. 

ikamen:  Mat.  A  coarse  fabric  made 
by  weaving  strips  of  the  leaves 
of  the  screw  pine  (Pandanus  sp.), 
strips  of  the  petioles  of  the  silag 
or  buri  palm  (Corypha  elata 
Roxb.),  or  similar  material,  and 
universally  used  to  sleep  upon. 
On  arising  it  is  rolled  up  together 
with  pillows  and  blankets,  and 
placed  on  the  dayoday.  Beds  are 
known  by  their  Spanish  names 
catre,  cama. 

imoko:  Knife.  The  imoko  is  a  di- 
minutive bwneng.  Ordinary  knives 
are  known  by  their  Spanish  name 
cuchillo. 

ingat:  Toothpick. 

(pa)lpit:  Vise;  for  instance,  the  car- 
penter's wooden  vise,  the  parallel 
swivel  bench  vise.  Ipit  means 
"chela"  or  "pincers  of  crusta- 
ceans," the  prefix  is  an  instru- 
mental. 

(pag)kadkad(an):  Ash  pit.  The 
part  of  the  andwang  furnace 
where  ashes  are  collected  and 
whence  they  are  ultimately  drawn 
to  be  thrown  away.  (Plate  1,  fig. 
2,  a,  ai)  Kadkdd  means  "raking 
embers;"  the  combination  pag  . . . 
an  is  a  locative. 

kalawag:  A  shelf  made  of  timber  or 
bamboo,  to  hold  dishes.  Cf.  6a- 
nilag  and  daydday. 

kallogorig:  Hat.  A  general  term. 
Cf.  (in)  anadtvan,  banbdn,  katto- 
kong,  and  kopia. 

kaluat:  A  kind  of  tray  generally 
made  of  woven  bamboo  or  rattan 
and  suspended  from  the  ceiling, 
the  roof,  or  a  beklcer  tiebeam,  to 
keep  articles  of  food  out  of  the 
reach  of  rats,  cats,  dogs,  etc. 

kalub:  Cover,  lid.    Cf.  akkub. 

kalub(an):  Sheath,  scabbard.  A 
wooden  case  for  a  buneng  or  bolo* 
The  kaluban  generally  covers  the 
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blade  of  the  buneng  completely 
on  both  sides. 

kalulot:  Ferrule.  A  metal  ring  cov- 
ering the  end  of  the  hilt  of  a  bolo, 
a  knife,  or  a  similar  implement, 
where  the  tang  of  the  blade  is 
inserted. 

kam-aw:  A  kind  of  very  broad- 
mouthed  rather  strong  earthen 
vessel,  resembling  an  ordinary 
flower  pot  and  almost  identical 
with  the  lower  half  of  a  burndy; 
it  is  chiefly  used  for  holding  lard. 

kammadang:  A  kind  of  baboosh  or 
babouche  with  a  thick  wooden  sole 
and  a  comparatively  high  heel, 
used  in  rainy  weather.  The  or- 
dinary baboosh,  which  is  a  kind 
of  Oriental  slipper  without  heel 
or  quarters  is  known  by  its  Span- 
ish name  chinela. 

karamba:  A  board-mouthed  earthen 
vessel,  very  much  resembling  a 
dongdong  bdnga,  and  used  to  hold 
water   for   drinking  purposes. 

(pa  gka)  karamba  (an):  A  stand  or 
support  for  karamba  jars,  usually 
made  of  woven  rattan.  The  com- 
bination pag  . . .  an  is  a  locative, 
and  the  reduplication  emphasizes 
the  meaning. 

kartib:  Scissors,  shears.  Cf.  get- 
ting. 

karuas:  A  kind  of  skimmer.  It  re- 
sembles an  ordinary  vegetable  la- 
dle (cf.  aklo),  but,  instead  of  being 
provided  with  a  wooden  blade,  it 
has  one  made  of  open-worked 
woven  rattan  or  bamboo. 

karus:  Scraper.  Anything  that  can 
be  used  to  scrape  out  the  meat  of 
coconuts,  or  to  scrape  papaws  or 
papayas  into  shreds  for  salad;  for 
instance,  a  potsherd,  a  piece  of 
a  coconut  shell,  etc.  The  karus 
is  larger  than  the  kirus,  Cf.  also 
igad. 

katam:  Plane,  joiner's  plane;  for 
instance,  the  wooden  jack  plane,  or 
the  wooden  trying  plane. 


katoy:  A  kind  of  small  silversmith's 
hammer  with  a  head  made  of 
horn. 

kattokorig:  A  kind  of  hat,  either 
consisting  of  the  outer  shell  of 
the  rounded  part  of  a  bottle  gourd, 
or  woven  from  strips  of  bamboo, 
from  rachises  of  climbing  ferns 
(Lygodium  sp.)»  or  the  like.  Its 
upper  surface  is  rounded  through- 
out, and  the  crown  is  not  differen- 
tiated from  the  brim ;  consequently 
the  kattokong  more  or  less  resem- 
bles an  overturned  basin.  It  fits 
the  head  by  means  of  a  folded 
band  (lingkd)  of  woven  rattan, 
bamboo,  or  the  like,  placed  inside 
at  the  center,  and  it  is  usually 
kept  in  place  by  means  of  a  chin 
strap   (paratimid).     Cf.  kopia. 

kaykay:  Outdoor  broom.  Any  con- 
trivance used  to  sweep  houseyards, 
streets,  etc.     Cf.  sdgad. 

kelleb:  A  cover  for  an  earthen  jar, 
b&nga,  karamba,  and  the  like. 
The  kelleb  consists  of  a  perforated 
section  of  a  coconut  shell  (suru- 
sur)  provided  with  a  wooden  knob 
at  the  center  of  its  convex  side, 
which  remains  uppermost.  Cf. 
kalub. 

kikir:  Saw.  Any  kind  of  saw  that 
can  be  handled  by  a  single  person, 
for  instance,  a  ripsaw  or  a  small 
frame  saw.  Cf.  gesges  and  ra- 
gddi. 

kiraod:  Any  cuplike  implement  used 
to  draw  rice,  liquids,  or  other  sub- 
stance from  a  receptacle;  for  in- 
stance, a  cup,  a  can,  or  a  tin.  This 
term  is  chiefly  used  as  a  measure 
(sangkakirdod,  "one  cupful") ,  and 
more  or  less  corresponds  to  the 
Spanish  chupa,  the  eighth  part  of 
a  salup  or  ganta  (three  liters). 
A  kabdn  (Spanish  cavdn)  holds 
25  salup  or  75  liters. 

kirus:  Scraper.  Anything  that  can 
be  used  to  clean  a  pot,  a  pan,  or 
other  utensil  to  which   some  ex- 
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traneous  matter  is  sticking;  for 
instance,  a  potsherd  or  a  piece 
of  coconut  shell.  The  kirns  is 
smaller  than  the  kdrus. 

kolloorig:  Trough.  A  large  vessel, 
long  and  comparatively  shallow, 
used  to  hold  fodder  for  swine.  It 
generally  consists  of  a  heavy  log, 
hollowed  out  in  the  shape  of  a 
boat.  A  somewhat  larger  kol- 
loong is  used  to  separate  rice  from 
the  stalk  by  means  of  the  al-6  or 
pestle,  before  it  is  pounded  in  the 
alsong  or  mortar.  The  same  name 
is  actually  applied  to  the  crib  or 
manger  in  which  Jesus  was  laid 
in  the  stable  at  Bethlehem. 

kompang:  The  receptacle  of  the  sa- 
ingan  lamp.  Also:  a  small  re- 
ceptacle made  of  heavy  bamboo 
and  used  by  silversmiths  to  hold 
metals  that  have  to  be  melted; 
in  order  to  obtain  this  result  the 
operator  blows  fire  over  the  metal 
in  question. 

kompay:  Sickle.  The  kompdy  has 
a  toothed  blade. 

kopia:  A  hat  with  a  crown  and  brim, 
made  of  woven  strips  of  the  petiole 
of  the  silag  or  buri  palm  (Corypha 
elata  Koxb.).     Cf.  kallogong. 

koppit:  A  kind  of  upit  basket,  used 
to  hold  provisions,  implements,  and 
the  like.  It  differs  from  the  or- 
dinary upit  in  being  about  twice 
as  high.  Koppit  also  means  "flat, 
flattened." 

koribatong:  Plumb  bob,  plummet. 
Cf.  tinndg. 

kotkot:  Grooving  plane,  rabbet 
plane. 

kulukul:  Gimlet,  auger. 

kuribut:  A  kind  of  basket  similar 
to  the  aldt,  but  much  larger,  some- 
times more  than  one  yard  high. 
It  is  used  for  holding  salt,  cotton, 
and  the  like. 

labba:  A  kind  of  basket  with  a 
square  bottom  and  a  round  rim. 
The  labbd  resembles  the  raiigdya 
in    all    particulars,   but   is   much 


smaller,  its  diameter  at  the  rim 
being  generally  less  than  one  foot. 
As  this  is  perhaps  the  most  com- 
mon basket  known  by  the  Iloko, 
labbd  is  often  used  as  a  general 
term  for  all  baskets. 

ladawan:  Image,  statue,  picture,  por- 
trait, print,  photograph,  painting. 

(kala)laki:  The  larger  of  a  pair. 
For  instance,  the  longer  of  the  two 
rollers  of  a  cane  mill,  the  longer 
of  the  two  handles  of  a  sdyot.  Cf . 
(kaba)bdi.  Ldki  means  "male;" 
laldki,  "man;"  the  prefix  ka  forms 
nouns,  more  especially  abstract 
nouns.     (Plate  1,  fig.  5,  b.) 

lalat:  Leather. 

(pag)lana(an):  Oiler,  oil  can.  Ldna 
means  "coconut  oil;"  the  combina- 
tion pag  . . .  an  is  a  locative. 

lanang:  Solder. 

langdet:  Chopping  block.  It  usually 
consists  of  a  thick  board  of  hard- 
wood. 

(laput)laput:  Automatic  hand  drill. 
The  Spanish  term  barrena,  for 
any  kind  of  drill  or  brace,  is  used 
much  more  extensively. 

latok:  Wooden  plate.  Only  rice  is 
eaten  from  the  latok,  Cf.  duyog 
and  pinggdn. 

liding:  Ring.  For  instance,  a  ring 
of  bamboo  or  coconut  shell  that 
is  fixed  in  the  nasal  septum  of  a 
carabao  and  to  which  the  rope  is 
attached,  a  metal  ring  fixed  in 
the  snout  of  swine  to  keep  them 
from  digging  up  the  ground,  or 
the  like. 

Hdlid:  Polishing  iron,  burnisher. 
The  lidlid  of  the  Iloko  silversmith 
is  simply  a  curved  piece  of  wire; 
it  is  dipped  in  a  mixture  of  soap 
and  other  ingredients  before  it  is 
used  to  burnish  precious  metals 
that  have  been  previously  smooth- 
ed and  polished  with  a  file. 

likidan:  A  kind  of  rolling  pin,  con- 
sisting of  a  cylindrical  piece  of 
wood,  about  as  big  as  a  finger, 
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and  used  by  silversmiths  to  roll 
metal  into  cords  or  strings.  The 
likldan  is  repeatedly  pushed  over 
the  metal,  away  from  the  oper- 
ator. 
likup:    Scooper.     A    chisel    with    a 

scooplike  blade. 
Unas:  Cf.  sinfiddn. 
lingalirlg:  A  kind  of  portable  screen, 
consisting    of    a    large    sheet    of 
woven  bamboo,  and  used  by  har- 
vesters to  cut  off  the  rays  of  the 
sun.     It  rests  on  the  ground  with 
one  end  and  is  kept  upright  in  a 
slanting  position  by  a  prop,  gen- 
erally a  bamboo. 
lingka:    A    band    of   woven   rattan, 
bamboo,  or  similar  material,  fixed 
in   the   center    of   the    kattokong 
hat,  at  the  inside,  to  fit  the  head 
of    the    wearer.     This     band    is 
folded  and  turned  into  a  ring  of 
the  desired  size;  both  its  borders 
are  applied  to  the  hat,  while  the 
convex    side    remains    undermost 
and    next    to    the    head    of    the 
wearer. 
(pa)ltik:    A   kind    of    marking   line 
consisting  of  a  long  string  covered 
with  wet  soot  and  used  by  saw- 
yers and  carpenters  to  mark  tim- 
ber.    This    string    is    terminated 
at  one  end  by  an  iron  point  (gen- 
erally   fixed    in    a    small    wooden 
handle),   which   is   driven   in   the 
log  or  piece  of  timber  a  little  be- 
low the  surface  that   has   to   be 
marked,  while  at  the  other  end  it 
is  pressed  by  the  operator  against 
the  same  surface  usually  with  the 
index    of    his    right    hand;    then 
with  the  hand  that  remains  free 
the    stretched    line    is    lifted    up 
somewhere  at  the  center  and  im- 
mediately  allowed    to    fall    down 
again    into    its    normal    position, 
once,   twice,   or   oftener,   until   it 
leaves  a  straight  black  mark  all 
along.     This    string   is    generally 
attached  to  a  kind  of  pulley  con- 
sisting of  a  piece  of  wire  and  kept 


in  the  back  compartment  of  a  dou- 
ble   wooden    boxlike    contrivance 
without  lid,  a  small  wooden  handle 
being  fixed  to  the  same  pulley  at 
the  outside  through  a  hole  in  the 
side  of  the  box.    After  the  mark- 
ing'  is    done    the    operator   turns 
the  handle  in  order  to  wind  the 
string   on   the   pulley   inside   the 
box,  where  it  first  passes  through 
the  front  compartment,  in  which 
is  stored  some  coconut  husk  sat- 
urated    with     soot.     The     string 
passes  through  two  holes,  one  in 
the  front  side  of  the  box,  and  one 
in   the   partition,   whenever  it   is 
wound  or  unwound,  but  the  afore- 
mentioned   iron    point    keeps    it 
from  passing  through  completely 
when  it  is  wound  up.     The  string 
is   blackened   most   effectively   by 
pressing    it    lightly    against    the 
coir  in  the  front  compartment  of 
the  box  with  a  small  stick,  when- 
ever  it    is   unwound    for    a   new 
marking.     Prom    the   stem    littik, 
"hole  in   a  jar,"  and  the  instru- 
mental prefix  pa.     (Plate  2,  figs. 
7  and  8.) 
iotiam:  A  mold  used  by  silversmiths 
for  a  kind  of  ear  pendant  called 
damortis.     The  damortis  is  a  tree 
(Pithecolobium  dulce  Benth.),  and 
also  the  fruit  of  this  tree,  name- 
ly a  large,  turgid,  curved,  mostly 
spiral  pod,  the  shape  of  which  is 
reproduced  in  the  aforementioned 
ear  pendant.     This  term  is  prob- 
ably not  genuine  Iloko. 
lubid:  Cf.  singddn. 
mallokong:    A    very    large    earthen 

cup  without  a  handle. 
malo:  A  kind  of  wooden  beetle  for 
beating  clothes  that  are  being 
washed.  The  mdlo  is  entirely 
straight  and  hewn  from  a  single 
piece  of  wood;  its  head  is  more 
or  less  oval-shaped  and  flat. 
maysa  a  bassit:  Cf.  (maysd  a)  bas- 

8lt. 
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(pag)nasnas(an):  A  piece  of  cloth, 
a  towel,  or  a  rag  used  to  rub 
something;  more  especially:  the 
rag  on  which  a  flatiron  is  rubbed 
before  it  is  used  to  iron  clothes. 
From  the  stem  nasnds,  "rubbing 
with  a  cloth,"  and  the  locative 
combination  pag  .  ..an.  Cf .  nis- 
nis and   (pag)  punas  (an) . 

nisnis:  A  piece  of  cloth,  a  rag,  or 
the  like,  used  to  take  hold  of  pots 
and  pans  over  the  fire,  to  wipe 
them  when  dirty,  and  for  similar 
purposes.  The  nisnis  is  used  to 
wipe  objects  that  are  liable  to 
dirty  it,  while  the  (pag) punas  is 
used  to  wipe  objects  that  will  not 
dirty  it,  but  only  wet  it  at  the 
most,  for  instance,  washed  plates, 
the  body  after  a  bath,  etc.  Cf. 
(pag)  nasnds  (an)  and  (pag) pu- 
nas (an). 

origot:  Cf.  buyubuy. 

osaos:  A  small  bowlike  contrivance 
used  by  silversmiths  to  clean  and 
polish  rings,  ear  pendants,  etc. 
The  osaos  consists  of  a  small  wood- 
en arc  with  a  string,  attached  at 
one  end  to  one  of  the  points  of 
the  arc,  and  loose  at  the  other 
end.  The  string  is  first  rubbed 
in  a  kind  of  dust  obtained  from 
smashed  potsherds,  and  then  the 
object  that  has  to  be  polished  is 
rubbed  over  the  string.  The  sil- 
versmith takes  hold  of  the  free 
point  of  the  wooden  arc  and  of  the 
free  end  of  the  string,  with  one 
hand,  and  with  the  other,  he  rubs 
the  ring  or  other  object  to  be 
polished  over  the  string,  up  and 
down.  In  this  manner  most  jewels 
are  cleaned  thoroughly,  inside  and 
outside. 

oteng:  Tang,  tongue.  Of  a  knife, 
a   bolo,   or   a   similar   implement. 

padui:  The  peg  to  which  animals  are 
attached  by  means  of  a  rope. 
The  padul  is  stuck  in  the  ground 
and  the  projection  above  ground 
is  comparatively  small. 


paet:  Chisel. 

paid:  Fan.  A  small  sheet  of  woven 
bamboo,  a  piece  of  cardboard 
paper,  or  the  like,  used  for  fan- 
ning the  fire,  in  ironing  clothes, 
roasting  meat,  and  the  like.  Cf. 
paypdy. 

palloka:  Sandal.  The  pallokd  con- 
sists of  a  leather  sole  strapped  to 
the  great  toe. 

pandaras:  Adz,  carpenter's  adz. 

pandeng:  The  vertical  piece  of  wood 
that  sustains  the  shaft  or  tang- 
bdw  of  a  plow  and  rests  on  the 
putdn.     (Plate  2,  fig.  10,  d.) 

pang-6r:  Club,  cudgel. 

papag:  A  kind  of  bench  or  bed  made 
entirely  of  bamboo.  The  legs  and 
frame  consist  of  round  sections 
of  bamboo;  the  seat  or  bed  con- 
sists of  woven  bamboo  or  more 
commonly  of  more  or  less  narrow 
strips  of  bamboo  tied  together 
(inakilis)  with  strips  of  rattan, 
like  the  bdsar  or  datdr  of  the 
floor  of  the  house. 

paratimid:  Chin  strap.  A  rope  or 
string  attached  to  both  sides  of 
a  kattokong  hat  and  passing  under 
the  chin  of  the  wearer.  From 
the  Spanish  para,  "for,"  and  the 
Iloko  timid,  "chin." 

pariok:  An  iron  pan  with  a  round 
bottom  and  a  short  iron  handle 
in  the  shape  of  a  socket.  Pans 
with  flat  bottoms  are  known  by 
their  Spanish  name  sarten,  often 
pronounced  sartin.  Cf.  silidsi  and 
8(in)tMdn. 

parteiig:  Line.  A  cord,  a  wire,  a 
strip  of  rattan,  a  bamboo,  or  the 
like,  used  in  leveling  and  as  a 
guide  when  making  fences,  roads, 
or  the  like.  Cf.  banting  and  rw- 
kod.  Probably  from  the  instru- 
mental prefix  pa  and  some  un- 
known root  or  stem  (retteng?). 
Irtengen  means  "to  stretch." 

pasnaan:  Anvil.  Probably  from  the 
locative  combination  pa ...  an  and 
some  unknown  stem  or  root  (sdna? 


424 


The  Philippine  Journal  of  Science 


1937 


not  senna,  as  in  this  case  the  word 
should  be  accented  pasnadn). 

patay:  Cf.  batdy. 

patilambo:  Platter.  A  large  round 
plate  or  dish  made  of  coarse  earth- 
enware. Modern  platters  are 
known  by  their  Spanish  name  ban- 
deja  (sometimes  called  bandehd- 
do). 

payong:  Umbrella,  parasol. 

pay  pay:  Fan.  An  instrument  for 
cooling  the  person.  Very  often 
called  by  its  Spanish  name  aba- 
nico.     Cf.  paid, 

pigad:  Anything  placed  near  an  en- 
trance to  rub  off  dirt  from  feet 
or  shoes;  for  instance,  the  husk 
of  a  coconut,  corncobs,  a  mat,  a 
rag,  or  a  scraper. 

piirig:  A  kind  of  pliers  used  to 
straighten  the  teeth  of  a  saw.  It 
consists  of  a  piece  of  wire  split 
at  one  end. 

pinggan:  Plate.  Any  kind  of  plate 
except  the  latok. 

pingki:  Flint  and  steel.  For  strik- 
ing1 fire. 

p(in)iwir:  Old-fashioned  ear  pen- 
dants. The  piniwir  consists  of  a 
solid  ring  of  precious  metal  with 
a  gap  that  cannot  be  widened  or 
shut. 

porsisiaw:  Silversmith's  solder.  Of 
doubtful  Iloko  origin.     Cf.  lanang. 

potong:  An  internode  of  bamboo 
used  for  holding  water,  etc.  Cf. 
bayengyeng. 

(pag)  punas  (an):  Napkin.  (Pag)- 
punas  means  "towel";  for  instance, 
a  dish  towel  or  a  bath  towel.  Cf. 
(pag)  nasndsan  and  nisnis.  Pu- 
nas means  "wiping;"  the  prefix 
pag  is  an  instrumental;  the  com- 
bination pag  . .  .an  is  a  locative. 

pungan:  Pillow,  cushion. 

putan:  Handle  (of  a  knife),  haft  (of 
a  sword),  helve  (of  an  ax),  shaft 
(of  a  spear),  shank  (of  a  pipe), 
the  part  of  a  plow  at  the  end  of 
which  is  fixed  the  share,  or  the 
blade.     (Plate  2,  fig.  10,  e.) 


putik:  A  kind  of  small  bumdy9  what- 
ever be  its  color  and  whatever  its 
contents. 

ragadi:  A  kind  of  large  two-handed 
frame  saw  used  for  sawing  logs. 
Its  rather  slender  blade  has  the 
same  width  all  along,  and  the 
teeth  of  each  half  of  the  blade 
point  away  from  the  center.  Cf. 
gesges  and  kikir. 

rakem:  Reaper's  knife.  The  rakem 
consists  of  a  small  wooden  handle 
and  a  small  blade  stuck  in  cross- 
wise at  some  distance  from  the 
top,  with  the  back  toward  the 
handle.  Plate  2,  fig.  9.  It  is 
used  to  cut  rice  below  the  ear. 
The  reaper  takes  hold  of  the  ra- 
kem in  the  palm  of  his  hand,  with 
the  index  above  and  the  three 
other  fingers  (thumb  excluded) 
below  the  blade. 

rangaya:  A  kind  of  basket  with  a 
square  bottom  and  a  round  rim. 
Like  the  labbd  and  the  alludan, 
the  rangaya  is  made  of  narrow 
strips  of  puser  bamboo  (Schizos- 
tachyum  fenixii  Gamble).  The 
foot  is  surrounded  by  a  strong 
broad  strip  of  bamboo,  while  the 
border  is  pressed  between  two  al- 
most equally  broad  strips.  All 
the  rest  is  smooth  and  even,  out- 
side and  inside.  The  rangaya  is 
at  least  twice  as  large  as  the 
labbd,  and  larger  than  the  alludan. 

rfbak:  Potsherd.  A  piece  or  frag- 
ment of  a  broken  burndy,  kam- 
dw,  or  the  like;  the  same  name 
is  applied  to  thin  bricks.  The 
ribak  is  much  thicker  than  the 
gibak. 

(ag)rukieb:  To  enter  the  ground,  to 
be  situated  underground.  For  in- 
stance, all  parts  of  the  andwang 
furnace. 

rukod:  Line,  rod;  tapeline,  tape 
measure,  yardstick,  meter.  A 
cord,  a  wire,  a  strip  of  rattan,  a 
bamboo,  or  the  like,  used  in  meas- 
uring.    Cf.  banteng  and  parting. 
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(pag)saang(an):    The    support    on 
which  is  placed  a  cooking  vessel, 
like  a  jar,  or  a  pan,  when  put  on 
the  fire;  for  instance,  three  up- 
right stones,  the  three  horns   of 
a  dalikdn,  the   part  of  the  and- 
ivang  furnace  over  which  is  placed 
the  sinubldn  pot.     From  the  stem 
saang,  "putting  on  the  fire  "  and 
the   locative   combination   pag  . . . 
an.     (Plate  1,  figs.  2,  c,  &.) 
(sa)  sab-it  (an):     Rack,     peg,     nail; 
hanger.     Any  projecting  device  to 
hold  clothes  or  hats.     Also:   any 
of  various  hanging  or  depending 
devices  for  supporting  something, 
as  a  chain,  a  rope,  or  the  like,  by 
which  a  lamp,  a  pot,  or  any  object, 
is  suspended.    Sab-it  means  "hang- 
ing," "suspending;"  the  suffix  is  a 
locative;  the  reduplication  empha- 
sizes the  meaning. 
sagad:   Broom.     An   implement   for 
sweeping       floors.     Cf.       kaykdy. 
Common  brooms  are  made  of  the 
panicles  or  tops  of  buybuy  grass 
(Thysanolaena  maxima  0.  Kuntze) 
bound  together. 
sagapa:    Pad.    A   circlet,    made    of 
cloth,  wood,  straw,  or  the  like,  on 
which  jars  with  a  round  bottom, 
for  instance,   a   bdnga,   kardmba, 
etc.,  are  placed.     Cf.  diken. 
sagat(an):  Strainer,  filter,  colander. 
The  most  primitive  strainers  con- 
sist of  a  piece  of  sinamdy  cloth 
(made  from  the  fiber  of  the  abacd 
or   Manila  hemp).    Sdgat  means 
"filtering"  or  straining;  the  suf- 
fix is  a  locative. 
sagaysay:  Comb.    Used  for  adjust- 
ing,  cleaning,    and   confining   the 
hair,  or  for  adornment. 
sag-iit:  Cf.  singddn. 
saing(an):     Old-fashioned     lamp. 
Any  kind  of  small  vessel   (kom- 
pdng)    filled    with    oil    in    which 
swims  an  ordinary  wick,  made  of 
twisted   cotton   yarn   and   resting 
on  the  rim  of  the  vessel. 


salad-ay  (an):    Anything    on    which 
something  (clothes,  etc.)  is  hung, 
to  dry,  for  example,  as  a  clothes- 
line, or  the  back  of  a  chair.     Cf. 
banting. 
salapay(an):  Cf.  salad-dyan. 
salliiy(an):  A  rope,  a  stalk  of  ba- 
gasse or  the  like,  used  to  support 
and   move   long   and    slender    ob- 
jects by  dragging  them  along  the 
ground.     The  bagasse  is  general- 
ly moved  that  way. 
sarigga:   The   collar   or  flange   sur- 
rounding  the   base   of   the   blade 
of  a  knife  or  bolo,  and  used  to 
prevent  it   from   entering  deeper 
into  the  handle. 
(pag)  sarigga  (an):  Saucer.    A  small 
earthen  dish  in  which  a   cup  or 
a  glass  containing  liquids  is  set. 
Cf.      sanggd.     The      combination 
pag  .  .  .  an    is    a    locative.     Cf. 
duyog. 
(pa)saratsat:  An  implement  of  agri- 
culture very  much  resembling  a 
harrow,  and  formed  of  pieces  of 
timber    crossing   each    other    and 
set  with  iron  knives,  usually  six- 
teen, in  four  rows.     It  is  drawn 
over  land  to  cut  tall  weeds  and 
grass,   immediately   before    plow- 
ing.    Saratsdt  means  "disembow- 
eling,"   "eviscerating,"    "unseam- 
ing," 'ripping;"  the  prefix  is  an 
instrumental. 
(pag)sarming(an):  Mirror,  looking- 
glass,  speculum.     From  the  stem 
sarming,    "glass,"    and   the    loca- 
tive combination  pag . . .  art. 
(agkai)sarombingit:    Cf.    sarongga- 
ngat. 
saronggangat:   A   small   section   of 
bamboo,  about  2  inches  long,  with 
one  end  cut  into  sharp  points  all 
around,  and  strung  on  the  rope 
of   a   carabao,   between   the   ter- 
minal knot  and  the  nose.    When 
the  driver  pulls  the  rope  the  point- 
ed    edge     of    the     saronggangat 
pricks   the   nasal   septum   of  the 
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animal.  This  device  is  used  only 
with  carabaos  that  are  not  easily 
manageable.  Agkaisaronggdngat 
means  "to  lay  around,"  "to  be 
in  a  scattered  position,"  "to  be 
strewn  all  over  the  floor,"  etc., 
and  is  said,  for  instance,  of  gar- 
ments, clothes,  paper,  thorns,  or 
pins  (on  a  pin  cushion).  Agkai- 
sarombingit  has  the  same  meaning, 
but  cannot  be  said  of  thorns,  pins, 
or  the  like. 
(pag)saruno(an) :  A  long  supple- 
mentary rope  attached  to  the  or- 
dinary rope  of  a  carabao,  and 
used,  for  instance,  in  plowing,  to 
direct  more  easily  the  movements 
of  the  animal.  Saruno  means 
"following,"  "coming  next;"  the 
combination  pag  . . .  an  is  a  loca- 
tive. 

saud(an):  A  curved  piece  of  wood 
resembling  a  pdko  or  yoke,  and 
attached  to  the  fore  end  of  a 
plow,  at  the  end  of  the  tangbdw 
pole.  Both  guyudan  ropes  are 
attached  at  one  end  to  the  real 
yoke  and  at  the  other  end  to  the 
sauddn.  (The  sauddn  is  not 
marked  in  Plate  2,  fig.  10). 

saw-it:  A  very  small  cup  without  a 
handle,  used  chiefly  to  measure 
boggoong  (a  kind  of  preserved 
fish,  fermented  and  liquid). 

sekkar:  The  sekkdr  is  identical  with 
the  Jcalulot  except  that  it  is  made 
of  woven  strips  of  bamboo,  and 
that  it  is  also  used  to  bind  to- 
gether the  parts  of  a  broom,  or 
the  like.     Cf.  sdgad. 

(pag)seldan(an):  Any  kind  of  ves- 
sel, as  a  burndy  or  a  large  can, 
used  to  hold  water  for  cleaning 
(not  drinking)    purposes. 

sigpit:  Clip.  A  clasp  or  holder  for 
letters,  or  the  like. 

sikapat:  Half  a  binting.  Cf.  bin- 
tin$. 

sikawalo:  Half  a  sikapat,  one  fourth 
of  a  binting. 


siko:  Try-square.  More  often  called 
eskudla,  from  the  Spanish  escua- 
dra.    Siko  also  means  "elbow." 

sikraong:  A  kind  of  large  bag  made 
of  strips  of  heavy  bamboo  tied 
together  (inakilis)  with  rattan, 
and  used  to  carry  burndy  jars, 
especially  those  filled  with  bdsi 
(an  alcoholic  beverage  obtained 
from  sugar  cane).  A  pole  is 
pushed  through  the  sikraong  over 
the  burndy,  and  the  whole  outfit 
is  carried  by  two  men. 

silap:  A  plow  with  a  glossy  share 
and  moldboard.  Cf.  dngat.  A 
plow,  in  general,  is  known  by  its 
Spanish  name  arado. 

(pag)silaw(an):  Lamp.  From  the 
stem  silaw,  "light,"  and  the  loca- 
tive combination  pag . . .  an. 

siliasi:  A  kind  of  large  iron  pot 
with  a  round  bottom.  The  silidsi 
is  identical  with  the  pariok,  except 
that  it  has  no  handle  and  that  it 
has  a  diameter  of  from  2  to  3  feet 
at  the  rim.  It  is  used  for  cook- 
ing meat  in  large  quantities,  for 
making  lard,  and  the  like. 

singdan:  String,  attachment.  A 
string,  a  vine,  a  strip  of  rattan, 
or  the  like,  by  which  one  thing 
is  attached  to  another  in  order  to 
prevent  the  former  from  running 
away  or  falling  down.  The  sing- 
dan  usually  leaves  a  certain  dis- 
tance or  space  between  both  ob- 
jects, while  the  gdlut  connects 
them  immediately.  The  term  gd- 
lut emphasizes  the  concept  of 
"binding,"  while  the  term  sing- 
dan  emphasizes  that  of  "attach- 
ing." Both  singdan  and  gdlut 
may  consist  of  a  string,  a  vine, 
a  strip  of  rattan,  or  the  like.  The 
string  or  strip  of  rattan  by  which 
a  hog,  a  rooster,  or  some  other 
animal,  is  attached  to  a  pole  is 
called  singdan;  the  string*  or  strip 
of  rattan  by  which  the  outer  part 
of  a  shelf  is  attached  to  the  wall 
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or  ceiling  is  also  called  singddn; 
the  strips  of  rattan  that  bind  to- 
gether the  parts  of  a  fence  are 
called  galut.  When  the  attach- 
ment that  serves  the  purpose  of 
a  singddn  is  much  thicker  than  a 
string,  a  vine,  or  a  strip  of  rat- 
tan, it  is  called  tali,  for  instance 
a  rope,  or  a  long  strip  of  carabao 
hide.  The  tali  may  also  serve  the 
purpose  of  a  galut,  but  in  this 
case  it  means  "rope,"  to  distin- 
guish it  from  a  galut  of  other 
material  or  size:  the  rope  of  a 
horse  is  called  tali  (never  sing- 
ddn) ;  the  rope  that  binds  together 
two  heavy  logs  is  called  either 
tali  (material)  or  galut  (use). 
Strings  of  smaller  size  than  the 
tali  are  the  Unas  or  lubid  (string) 
and  the  sinulit  (thread) ;  both 
may  be  used  either  as  singddn  or 
as  galut  (the  sinulit  is  used  more 
especially  for  sewing).  The  dif- 
ference between  the  terms  Unas 
and  lubid  is  very  slight,  and  they 
are  often  used  almost  synony- 
mously, at  least  when  the  mate- 
rial is  considered  and  before  these 
strings  serve  a  definite  purpose. 
Strictly  speaking  the  lubid  is  finer 
and  generally  less  strong  than  the 
Unas.  When  these  terms  refer  to 
strings  that  serve  a  definite  pur- 
pose, leaving  the  material  out  of 
the  question,  the  difference  is  much 
more  emphasiz-ed:  the  lubid  more 
or  less  corresponds  to  the  sing- 
ddn, leaving  a  certain  distance 
or  space  between  two  objects, 
while  the  concept  of  Unas  is  nearer 
to  that  of  galut.  The  string  by 
which  a  kite  is  attached  or  kept 
in  the  hand  is  called  lubid  (never 
Unas) ;  the  string  used  to  keep 
together  the  contents  of  a  pack- 
age wrapped  in  paper  is  a  Unas 
(not  a  lubid).  Sag-tit  is  cotton 
yarn  used  for  weaving,  and  it  may 
serve  the  purpose  of  both  the  sing- 


ddn and  the  galut,  and  also  that 
of  both  the  lubid  and  the  Unas. 
Consequently:  singddn,  galut,  tali, 
Unas,  and  lubid  refer  to  the  pur- 
pose  for   which   they    are   used; 
while  tali,  Unas,  lubid,  sinulit,  and 
sag-ut  refer  to  material  or  size. 
Singdan:    used    to    attach    one 
thing  to  another,  whatever  its 
material,  small  size    (for  in- 
stance, a  vine,  or  a  strip  of 
rattan;    Unas,    lubid,    sinulit, 
sag-ut). 
Galut:   used  to   bind,   whatever 
its  material  or  size    (for  in- 
stance, a  vine,  or  a  strip  of 
rattan;   tali,   Unas,   lubid,  si- 
nulit, sag-ut). 
Tali:  1.  (a)  used  to  attach  one 
thing  to  another, 
whatever  its  ma- 
terial,  large   size 
(a   rope,   a   strip 
of    carabao   hide, 
or  the  like) ;    (6) 
used      to      bind : 
rope. 
2.  rope. 
Linas:   1.  used  to  bind:   string. 
2.  string,     almost    syn- 
onymous with  lubid. 
Lubid:    1.  used    to    attach    one 
thing    to     another : 
string, 
2.  string,     speaking 
strictly,  a  little  finer 
and  less  strong  than 
the  Unas. 
S(in)ulit:  thread  (for  attaching, 
binding;  more  especially,  for 
sewing) . 
Sag-ut:  cotton  yarn  (for  attach- 
ing, binding;  more  especially, 
for  weaving), 
siiigsiifg:  Ring, 
sipit:  Tongs,  forceps. 
sobok(an):  An  iron  bar  used  as  a 
swage  for  shaping  the  kalulot  col- 
lar.    The  sobokan  tapers  toward 
an  obtuse  point  and  has  four  an- 
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gles,  two  of  them  sharp  and  two 
obtuse  and  a  little  rounded,  so 
that  a  cross  section  would  show 
a  more  or  less  lozenge-shaped 
figure. 

sodo:  A  kind  of  ladle  or  dipper  con- 
sisting of  a  cuplike  section  (mostly 
one  half  of  a  coconut  shell)  pro- 
vided with  a  handle,  and  used  to 
dip  water.  (Pag)tdko  is  a  gen- 
eral term  for  any  hollow  vessel 
used  to  dip  liquids.  Imported  la- 
dles made  of  earthenware  are  also 
called  pagtdko,  but  sometimes,  es- 
pecially when  taking  the  place  of 
the  aklo,  they  are  known  by  their 
Spanish  name,  cucharon.  Ordi- 
nary spoons  are  called  cuchara, 
teaspoons,  cucharita. 

soklad:  Spade,  shovel,  scoop.  The 
blade  is  either  wood  or  metal.  The 
ordinary  shovel  is  better  known 
by  its  Spanish  name  pala. 

(pag)sokog(an) :  Mold. 

sonsfki:  An  iron  bar  used  as  a  swage 
by  silversmiths  for  flattening  or 
evening  the  inner  or  outer  surface 
of  a  ring,  an  ear  pendant,  or  a 
similar  object,  that  has  become 
uneven,  for  instance,  through  in- 
ward or  outward  projection  of  one 
of  its  borders.  The  sonsiki  has 
a  deep  narrow  longitudinal  groove 
at  one  of  its  ends;  the  object  in 
question  is  thrust  into  this  groove. 
This  term  is  probably  not  genuine 
Iloko. 

(pa)sorigo:  A  piece  of  rope  with 
one  end  fixed  in  the  nasal  septum 
of  a  carabao  and  the  other  at- 
tached to  the  rope  proper.  The 
pasongo  is  much  shorter  than  the 
(pa)dnd.  From  the  stem  songo, 
"snout,"  and  the  instrumental  pre- 
fix pa. 

sual:  A  kind  of  small  spade  or  hoe 
used  for  digging  and  weeding. 
The  sudl  is  straight  and  consists 
of  a  wooden  handle  and  a  narrow 
iron  blade  of  about  one  foot  long, 
broadened,   and    flattened   at   the 


edge,  where  it  takes  more  or  less 
the  shape  of  the  end  of  an  or- 
dinary crowbar.  The  handle  of 
the  sudl  fits  in  the  socket  of  the 
blade,  while  the  blade  of  the  da- 
rusdiis  generally  enters  the  handle 
by  means  of  a  tang;  besides,  the 
blade  of  the  darusdus  is  usually 
broad  and  flattened  throughout, 
and  its  shape  is  very  variable. 

s(in)ubl(an):  A  very  large  silidsi 
pot  chiefly  used  for  cooking  the 
juice  of  the  sugar  cane. 

subsub:  Share,  plowshare.  (Plate 
2,  fig.  10,  a.) 

(su)sudi(an):  Touchstone,  Lydian 
stone,  basanite.  Sudi  means  "lus- 
ter;" the  suffix  is  a  locative;  the 
reduplication  emphasizes  the 
meaning. 

s(in)ulit:  Thread.     Cf.  singddn. 

(pag)sungrud(an):  The  part  of  the 
andwang  furnace  into  which  the 
fuel  is  thrust.  (Plate  1,  fig.  2 
b.)  Sungrud  means  "fuel,"  "feed- 
ing the  fire;"  the  combination 
pag  . . .  an  is  a  locative. 

surusur:  A  shallow  vessel  made  of 
the  part  of  a  coconut  shell  which 
is  perforated  and  through  which 
the  shoot  finds  its  way  when 
sprouting.  The  surusur  is  used 
in  the  manufacture  of  the  kelleb, 
and  in  washing  the  hair  with  a 
mixture  of  ashes  of  burnt  rice 
straw  and  water,  the  strongest 
part  of  the  ashes  (too  strong  for 
the  purpose)  escaping  through 
the  hole  or  holes  as  soon  as  water 
is  added  to  them. 

(pag)suur (an) :  A  kind  of  large 
open-worked  shelf  or  tray  usually 
made  of  bamboo  and  suspended 
immediately  over  the  fire.  It  is 
used  to  dry  palay  (rice),  wood 
(fuel),  etc.  Suur  -means  "smok- 
ing;" the  combination  pag  ...  aw 
is  a  locative. 

taddo:  A  large  round  contrivance 
used  for  holding  small  objects,  as 
rice,  coffee,  and  the  like,  that  have 
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to  be  dried  in  the  sun.  The  taddo 
is  identical  with  the  bigdo  winnow 
in  every  particular,  except  that  it 
is  completely  round  and  usually 
much  larger. 

tadem:  Edge.  The  cutting  side  of 
the  blade  of  a  knife,  an  ax,  or  a 
saw.     Cf.  bdngad. 

tagay(an):  Cup.  Cups  are  better 
known  by  their  Spanish  name 
taza,  pronounced  tdsa. 

takara:  A  shallow  round  basket,  as 
big  as  an  ordinary  plate,  and  used 
for  holding  small  objects  of  daily 
use,  as  betel  nut,  or  bobbins.  The 
foot  of  the  takara  resembles  a 
diken  and  is  made  of  the  ribs  of 
the  leaflets  of  coconut  leaves;  this 
foot  is  entirely  different  in  shape, 
size,  and  texture  from  the  rest 
of  the  basket,  and  both  are  woven 
separately. 

takkub:  Cf.  akkub. 

(pag)tako:  Dipper.  Cf.  sodo. 
From  the  stem  tdko,  "dipping," 
and  the  instrumental  prefix  pag. 

tali:  Cf.  singddn. 

tampipi:  A  kind  of  large  rectangular 
basket  with  flat  sides.  The  tam- 
pipi consists  of  two  parts  of  un- 
equal size,  the  larger  one  serv- 
ing as  a  cover  to  the  other,  and 
is  used  to  hold  clothes,  provisions 
for  the  journey,  or  the  like.  It 
takes  the  place  of  our  trunks,  but 
is  much  lighter  and,  consequently, 
especially  suitable  for  traveling. 
Ordinary  chests  or  trunks,  made 
of  wood  or  other  material,  are 
called  bdul  (from  the  Spanish 
baul,  "a  kind  of  chest")  or  lakdsa 
(from  the  Spanish  la  casa,  "the 
house").  Boxes  are  known  by 
their  Spanish  names  cajon,  caja, 
cajita,  according  to  their  size. 

tampok:  Whatever  is  set  in  a  ring, 
a  scarf  pin,  or  other  trinket  (the 
setting),  as  a  gem  or  a  pearl, 
whether  precious  or  not. 

tangatang:  A  kind  of  shelf,  convex 
underneath,  made  of  laths  of  bam- 


boo tied  together  with  strips  of 
rattan,  and  used  to  hold  jars,  pans, 
and  the  like.  The  same  term  is 
sometimes  applied  to  the  kaludt. 
Tangatang  also  means  "sky." 

tarigbaw:  Beam,  shaft.  Of  a  plow, 
or  a  sugar  mill.  The  pole  to 
which  the  animal  is  attached. 
The  tanghdw  of  a  plow  is  sus- 
tained by  the  pandeng  (Plate  2, 
fig.  10,  b) ;  the  tangbdw  of  a  sugar 
mill  is  fixed  in  the  kalaldki  roller 
(Plate  1,  fig.  5,  c). 

tayab:  An  earthen  vessel  used  for 
cooking  fish,  vegetables,  or  other 
food  eaten  with  rice.  The  tdyab 
is  identical  with  the  bdnga,  except 
that  its  mouth  is  much  wider. 

tenneb(an):  A  receptacle  for  hold- 
ing water,  used  by  smiths  for 
tempering  the  edge  of  cutting  in- 
struments. It  generally  consists 
of  either  of  the  two  parts  into 
which  a  section  of  bamboo  has 
been  split  longitudinally. 

teppeng:  A  kind  of  duyog,  used  for 
measuring  rice.  Like  the  kirdod, 
it  more  or  less  corresponds  to  the 
eighth  part  of  a  salup  or  ganta 
(3  liters). 

tiani:  Pliers.  The  jaws  of  the  tidni 
are  rounded. 

timbeng(an):  Scales,  balance  (with 
two  scales  or  pans). 

tinnag:  Plumb  line.  The  plumb  bob 
or  plummet  is  called  koribatong. 
Tinnag  also  means  "falling." 

tirigal:  A  prop  or  wedge  placed,  for 
instance,  under  one  of  the  legs 
of  a  table,  to  prevent  it  from 
moving. 

tob-6k:  A  kind  of  blacksmiths 
punch,  used  for  making  holes  in 
iron  plates.  The  tob-6k  consists 
of  a  stick  of  wood  or  bamboo  with 
a  sharp  piece  of  iron  attached 
sideways  very  near  the  top,  in 
the  same  way  as  the  blade  of 
the  rakem  is  attached  to  the  han- 
dle.    A  sledge  is  used  to  drive  the 
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iron  of  the  tob-ok  into  the  plate 
that  has  to  be  perforated. 

toktok:  A  kind  of  iron  hook,  used 
for  roughening  whetstones.  The 
toktok  consists  of  a  crooked  bar 
of  metal,  about  one  inch  thick, 
and  pointed  at  the  top.  Repeated 
taps  with  this  instrument  all  over 
the  surface  of  the  whetstone  cover 
the  latter  with  small  indentations, 
which  render  it  rough  to  the  touch. 
Toktok  also  means  "pecking  (of 
birds)." 

tombok:  A  kind  of  iron  pestle  used 
for  shaping  ear  pendants,  and  the 
like,  in  a  mold.  The  object  in 
question  is  pounded  in  the  (pag)- 
sokogdn  or  mold  by  means  of  the 
tombok,  until  it  gets  the  desired 
shape. 

tool  (an):  Helve   (of  an  ax). 

topia:  The  moplike  part,  covered 
with  feathers,  of  either  of  the  two 
wooden  pestles  of  the  Iloko  bel- 
lows. The  upper  parts  or  handles, 
devoid  of  feathers,  are  called 
alili.  (Plate  2,  fig.  11,  d.)  Cf. 
yubuyuban.  Topi&an  means  "to 
fill  up,  to  complete  (a  piece  of 
cloth,  a  plot  of  ground,  etc.)." 
To  add  (Plate  2,  fig.  13,  a)  to  the 
rest  is  called  topi&an. 

tudok:  Spit.  A  slender  pointed  rod 
of  iron  for  holding  meat,  fish,  egg- 
plants, and  the  like,  while  the 
latter  are  being  roasted  over  the 
fire.  Tudok  also  means  "pierc- 
ing." 

tulbek:  Key. 

(pag)tupra(an):  Spittoon,  cuspidor. 
Tuprd  means  "spittle;"  the  com- 
bination pag  . .  .an  is  a  locative. 

uging:  Charcoal,  soot. 

(pag)ugis:  Marker.  Any  kind  of 
instrument  used  in  drawing  lines, 
for  instance  a  pencil,  a  chisel,  or 
a  diamond  point.  Ugis  means 
"drawing  lines;"  the  prefix  is  an 
instrumental. 

apig(an);  Cf.  tampipi. 


upft:  A  kind  of  basket  with  a  flat 
rectangular  bottom,  usually  slung 
from  the  shoulder,  and  used  for 
storing  provisions  for  the  jour- 
ney, tools,  and  the  like.  The  upit 
consists  of  two  parts  unequal  in 
size,  the  smaller  one  fitting  exactly 
in  the  larger  one,  which  serves 
the  former  as  a  cover.  It  is  as 
long  at  the  base  as  it  is  at  the 
ridgelike  top,  but  the  larger  sides, 
which  connect  the  top  with  the 
base,  gradually  bulge  out  from 
above  downwards  until  they  reach 
the  base,  while  the  smaller  sides 
are  triangular  (with  apex  at  the 
top  of  the  basket)  and  generally 
flat.     (Plate  2,  fig.  12.) 

walawal:  A  kind  of  dibble  used  to 
make  holes  in  the  ground,  espe- 
cially for  making  fences.  It  con- 
sists of  a  comparatively  heavy 
pointed  pole,  which  is  operated 
with  both  hands,  and  repeatedly 
driven  into  the  ground  and  moved 
to  and  fro  with  a  more  or  less 
circular  motion  until  the  hole  is 
large  enough  for  its  intended 
purpose. 

wasay:  Ax. 

way  way:  A  large  thick  supplemen- 
tary rope,  attached  to  the  ordinary 
rope  of  an  animal,  in  order  to  al- 
low the  latter  more  space  for 
grazing. 

weswes:  A  kind  of  iron  broach  used 
to  pierce  a  hole  in  wooden  handles, 
helves  or  shafts,  in  order  to  hold 
the  tang  of  a  knife,  a  spear,  etc. 
The  weswes  has  to  be  rendered 
red-hot  before  it  can  be  used. 
The  same  name  is  applied  to  a 
child's  toy,  a  kind  of  whirligig, 
consisting  of  a  piece  of  a  coconut 
shell  or  something  similar,  pro- 
vided with  two  holes  at  its  center 
and  strung  on  a  double  rope  which 
is  held  in  both  hands,  one  end 
of  the  rope  in  each  hand.  Both 
hands  are  moved  successively  to- 
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ward  the  piece  of  shell  and  away 
from  it,  in  order  to  make  it  whirl 
around  with  a  rapid  movement 
and  produce  a  whizzing  sound. 

witiwit:  Plowtail.  The  handle  of  a 
plow.     (Plate  2,  fig.  10,  /.) 

yakayak:  Sieve.  The  yakayak  is  a 
kind  of  round  basket,  open-worked 
at  the  bottom,  but  with  very  small 
meshes.  It  is  usually  smaller  than 
the  bigdo  or  winnow. 

yubuyub(an):  Bellows.  The  Iloko 
bellows  consists  of  a  hollow  piece 
of  earthenware  (ibeng),  resting 
on  the  ground,  provided  at  one  of 
its  sides  with  two  small  iron  tubes 

13096 — 7 


(anguyob)  through  which  the  air 
is  expelled  into  the  fire,  and  sur- 
mounted by  two  large  hollow  wood- 
en cylinders  through  which  the 
air  is  drawn  into  the  ibeng  by 
means  of  two  pestles,  whose  lower 
ends  (topia)  are  covered  with 
feathers,  and  which  are  moved 
up  and  down  alternately,  the 
operator  taking  hold  of  their  han- 
dles (alili),  one  in  each  hand. 
(Plate  2,  fig.  11.)  Yubyub(an) 
means:  to  blow  (the  fire),  whether 
with  an  anguyob  or  blowpipe  or 
with  a  yubuyuban. 


ILLUSTRATIONS 

Plate  1 
Fig.  1.  Pestle,  cW. 

2.  Furnace;  andwang.     at,  Ash  pit  or  pagkadkddan;  6i  pagsungrudan; 
ci,  pagsadngan;  dx,  chimney  or  samborion. 

3.  A  sad,  fork  or  dibble. 

4.  Bang  a,  jar  or  pot. 

5.  Sugar  mill,  dadapilan.     a,  Kababdi;  b,  kalaldki;  c,  ta/hgbdw;  d,  6a- 

fcns. 

6.  Bumdy,  jar. 

Plate  2 
Figs.  7  and  8.  Paltik. 
Fig.    9.  Rakem. 

10.  Plow  (moldboard  and  sauddn  not  shown),     a,  Share  or  subsub;  b, 

tangbdw;  c,  padila;  d,  pandeng;  ef  putdn;  /,  plowtail,  witiwit. 

11.  Bellows,  yubuyuban.     a,  Ibeng;  b,  anguyob;  c,  alili;  d,  topia. 

12.  Upit,  basket. 

13.  Topidan. 
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THE  GEOLOGY  OF  CALUBIAN  AND  VICINITY,  LEYTE 

By  Juan  S.  Tbves 
Of  the  National  Museum  Division,  Bureau  of  Science,  Manila 

ONE   PLATE 

LOCATION  AND  EXTENT 

The  region  studied  is  the  northernmost  part  of  the  northwest- 
ern peninsula  of  Leyte,  and  covers  an  area  of  over  200  square 
kilometers.  It  lies  between  11°  18'  and  11°  34'  north  latitude 
and  124°  17'  and  124°  29'  east  longitude. 

The  region  is  reached  from  Manila  by  way  of  Cebu,  whence 
small  boats  sail  almost  regularly  to  either  San  Isidro  or  Calubian, 
towns  on  the  western  and  eastern  coasts  of  the  peninsula,  re- 
spectively. It  may  also  be  reached  by  plane  from  Manila  via 
Iloilo,  where  another  plane  may  be  chartered  to  Tacloban,  and 
thence  by  any  of  the  boats  plying  between  that  town  and  Cebu 
to  Calubian. 

The  present  paper  is  based  largely  on  the  study'  of  the  region 
made  by  the  writer  in  the  summer  of  1936,  but  the  works  of  pre- 
vious geologists  were  also  consulted. 

The  northwestern  peninsula  of  Leyte  has  been  visited  by  sev- 
eral geologists.  Pratt(3)  made  an  exhaustive  study  of  this  part 
of  the  island,  which  forms  the  basis  of  succeeding  geological  in- 
vestigations. Adams (l)  explored  the  island  in  1909,  and  studied 
the  rock  formations  near  Eulalia,  now  known  as  Calubian, 
preparatory  to  the  drilling  of  artesian  wells.  Faustino(2)  loca- 
ted favorable  structures  in  the  areas  leased  in  the  Banisi- 
lan  Oil  Company  in  the  municipalities  of  Leyte,  Palompon,  and 
Ormoc,  and  also  in  the  areas  covered  by  the  leases  of  the  Union 
Oil  Company  in  the  vicinity  of  Calubian. 

Inspite  of  the  considerable  geologic  work  done,  exploration  by 
drilling  was  not  started  until  all  the  leases  expired.  Very  little 
is  known  of  the  northernmost  portion  of  the  peninsula  as  the 
results  of  its  geological  studies  have  never  been  published. 

Recently,  more  visits  were  made  for  exploratory  purposes, 
and  the  area  covered  by  oil  leases  in  the  island  is  greater  than 
ever  before. 
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FIELD  WORK 

The  field  work  covered  in  this  report  was  done  in  the  latter 
part  of  the  summer  of  1936,  over  a  period  of  almost  one  month. 
The  United  States  Coast  and  Geodetic  Survey  Map  No.  14  of 
Leyte  was  used  as  the  base  map.  Investigation  was  made  mostly 
along  the  creeks  and  rivers,  where  excellent  exposures  were 
found.     Study  of  the  coast  also  yielded  valuable  data. 

PHYSIOGRAPHY 

Most  of  the  area  under  consideration  is  marked  by  rolling  to- 
pography. The  hills  responsible  for  this  configuration  provide 
*  moderate  relief,  which  averages  about  100  meters. 

A  ridge  parallel  and  close  to  the  eastern  coast  has  an  elevation 
of  313  meters  on  the  south  end,  and  gradually  lowers  northward 
to  187  meters  back  of  Villahermosa.  On  the  west  are  high  dis- 
continuous elevations  running  parallel  to  the  coast.  On  the  north 
is  a  cluster  known  as  Mount  Bunacan,  and  on  the  south  is  Mount 
Igang. 

On  the  northwestern  end  of  the  peninsula  is  a  limestone  pla- 
teau which  is  terraced  near  the  coast.  The  plateau  is  about  76 
meters  above  sea  level,  and  the  terrace  30  meters. 

There  is  no  extensive  plain  in  this  part  of  Leyte.  The  allu- 
vial plain  back  of  the  town  of  San  Isidro  and  that  of  Villalon 
are  the  only  "ones  of  importance.  The  latter  is  surrounded  by 
a  semicircular  arrangement  of  hills  suggesting  a  cirque. 

Two  large  streams  drain  the  region — the  Calubian  and  the 
Mataguk.  Their  courses  are  largely  influenced  by  geological 
structure. 

A  hydrogen  sulphide  spring  was  located  at  Moroboro,  and 
another  was  reported  at  Tuburan.  There  is  a  carbonated  spring 
at  Villahermosa,  where  a  public  bathhouse  has  been  constructed. 

ROCK  FORMATIONS 

The  predominant  rock  formations  in  this  area  are  sediment- 
aries — the  limestones,  shales,  and  sandstones.  There  are  also 
some  igneous  rocks,  mostly  andesites. 

Limestones. — The  limestones  may  be  classified  into  two  zones, 
the  upper  and  the  lower  zones.  The  lower  zone  is  massive, 
hard,  and  fairly  resistant  to  weathering.  It  is  f ossilif erous,  con- 
sisting mostly  of  fossil  corals,  bivalves  and  other  mollusks.  This 
zone,  from  all  appearances,  seems  to  be  equivalent  to  the  Malum- 
bang  formation  which  in  Philippine  stratigraphy  is  considered 
®f  Pliocene  age.  The  Malumbang  formation  seems  to  overlie 
the  shales  and  sandstones  of  the  Vigo  without  unconformity. 
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The  other  zone,  which  occurs  in  the  northwestern  part  of  the 
peninsula,  is  made  up  mostly  of  coral  reefs,  which  extend 
into  the  sea.  This  zone  is  evidently  very  young  and  probably 
is  equivalent  to  the  Pleistocene  in  Philippine  stratigraphy. 

Shales. — The  shales  are  very  fine-grained  and  compact,  break- 
ing into  small  pebblelike  particles  and,  very  rarely,  into  thin  la- 
minae. Their  color  varies  from  light  to  dark,  slightly  bluish, 
gray.  They  contain  minute  shells.  The  shales  and  the  over- 
lying sandstones  described  below  may  be  equivalent  to  the  Vigo 
formations  which  are  classified  as  Oligocene  in  Philippine  strati- 
graphy.1 

Sandstones. — The  sandstones  are  of  varying  texture,  from 
fine-  to  coarse-grained.  Their  color  varies  from  light  gray  to 
light  brown.  Some  beds  are  calcareous  and  fossiliferous,  while 
others  are  tuffaceous.  They  belong  to  the  same  series  as  that 
of  the  shales  described  above. 

Andesites. — Andesite  boulders  were  found  at  the  mouth  of  a 
creek  near  Uson  Point  (Mataguk)  on  the  eastern  coast.  They 
are  fine-  to  medium-grained,  and  gray.  Some  of  the  boulders 
are  light-colored  and  contain  plenty  of  hornblende.  Pratt (3)  be- 
lieves these  intrusives  to  be  "evidently  younger  than  the  Ma- 
lumbang  series  if  they  are  responsible  for  the  dispersion  of  the 
bituminous  matter  which  is  observed  to  impregnate  part  of  the 
Malumbang  series,  south  of  Villaba." 

Andesite  agglomerates  were  found  east  of  the  town  of  Leyte. 
The  included  materials  are  of  varying  sizes  of  angular  andesite 
pebbles.  The  matrix  is  also  of  andesite,  although  of  much 
coarser  grains.  These  agglomerates  answer  the  description  of 
Smith's^)  Zamboanga  formation  and  may  be  identical  to  it. 

Recent  deposits. — The  recent  deposits  of  alluvial  material  are 
found  along  the  creeks  and  rivers  and  also  along  the  coasts. 

GEOLOGIC  STRUCTURE 

The  sedimentaries  are  slightly  arched,  forming  an  anticline 
near  and  parallel  the  eastern  coast  of  the  peninsula.  This  up- 
bowing  may  possibly  be  the  result  of  igneous  activity,  as 
evidenced  by  the  presence  of  igneous  boulders  at  the  debouchure 
of  a  creek  near  Uson  Point,  as  already  noted  above. 

The  dips  are  gentle,  being  in  general  from  8°  to  10°,  although 
locally  there  are  a  few  high-angled  ones.    The  general  trend 

1  These  were  regarded  as  Miocene  until  subsequent  study  led  authorities 
in  Philippine  geology  to  assign  them  to  the  Oligocene. 
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of  the  strikes  is  northwest,  and  the  axis  of  the  anticline  plunges 
also  in  that  direction.  The  direction  of  the  dips  and  strikes 
can  be  seen  in  the  accompanying  aerial  geologic  map.  The  thick- 
ness of  the  sedimentary  formations  is  estimated  to  be  no  less 
than  1,000  meters. 

Mount  Igang,  midway  between  Tagharigui  and  Tuktuk,  on  the 
southern  part  of  the  area,  seems  to  be  another  intrusion,  judging 
by  the  attitude  of  the  badly  broken  sedimentary  formations  on 
its  slopes. 

A  limestone  plateau  lies  on  the  northwestern  part  of  the  area. 
It  is  terraced  near  the  coast,  the  elevation  being  30  meters.  The 
plateau  proper  is  about  80  meters.  The  plateau  and  terrace 
seem  to  indicate  two  periods  of  uplift. 

A  fault,  trending  about  30°  northwest,  occurs  along  the  western 
limb  of  the  anticline.  Another  smaller  one  joins  this  at  about 
the  southern  end  of  the  anticline.  These  faults  are  indicated 
by  bold  limestone  cliffs,  which  are  in  perfect  alignment  with 
the  fault  lines  and  also  by  the  presence  of  slickensides  at 
Moroboro. 

The  sedimentary  formations  along  the  coast,  from  Calubian 
southward,  and  on  the  west  bank  of  the  Consuegra  River,  from 
Gotosan  to  Butason,  dip  northeast.  The  agglomerates  at  the 
back  of  the  town  of  Leyte  appear  to  be  a  flow  over  the  sedi- 
mentaries. 

ECONOMIC  GEOLOGY 

While  no  minerals  of  economic  importance  have  been  found 
and  developed  in  this  region  up  to  the  present,  it  has  been  known 
since  the  nineties  to  contain  oil.  Almost  the  whole  area  is 
covered  by  geological  leases,  and  prospecting  for  this  valuable 
commodity  in  commercial  quantities  is  very  active. 

ACKOWLEDGMENT 

The  writer  wishes  to  acknowledge  his  obligation  to  Mr.  Qui- 
rico  A.  Abadilla,  director  of  the  Bureau  of  Mines,  for  sugges- 
tions and  corrections  in  the  presentation  of  this  paper. 

BIBLIOGRAPHY 

1.  Adams,  George  I.  Geological  reconnaissance  of  the  island  of  Leyte — 
with  notes  and  observations  in  the  adjacent  smaller  islands  and 
southwestern  Samar.     Philip.  Journ.  Sci.  §  A  4  (1909)  339-358. 


64,4         Teves:  Geology  of  Calubian  and  Vicinity,  Leyte       439 

2.  Faustino,  L.  A.     Petroleum  and  residual  bitumens.     Mineral  Resources 

of  the  P.  I.  for  the  years  1921,  1922  and  1923  (1925)  41-46. 

3.  Pratt,  Wallace  E.     Petroleum  and  residual  bitumens  in  Leyte.     Philip. 

Journ.  Sci.  §  A  10    (1915)    241-280. 

4.  Press  Bulletin  No.  42.     Asphalt  in  Leyte.     Bureau  of  Science. 

(1915). 

5.  Smith,  W.  D.     Geology  and  Mineral  Resources  of  the  Philippine  Islands 

(1924). 


ILLUSTRATION 

Plate  1 

Fig.  1.  Atrial  geologic  map  of  Calubian  and  vicinity,  Leyte. 

2.  Geologic  cross  sections  through  lines  A-A,  B-B,  and  C-C. 
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SUBAERIAL  diatoms  from  shanghai 

By  B.  W.  Skvortzow 
Of  Harbin,  Manchoukuo 

TWO  PLATES 

Several  years  ago  I  received  from  my  friend  and  enthusiastic 
collector  Mr.  J.  Kovalchuk-Koval  a  sample  of  mosses  collected 
by  him  on  the  bark  of  a  tree  in  Shanghai  May  19,  1933.  As 
during  recent  years  a  good  deal  of  attention  has  been  paid 
to  the  activities  of  diatoms  of  a  subaerial  nature,  living  in  the 
soil,  in  mosses,  on  rocks,  and  on  the  bark  of  trees,  I  undertook 
the  examination  of  this  collection. 

Subaerial  diatoms  belong  to  the  aerophilous  algae,  which  are 
adapted  to  obtaining  their  water  by  absorption  of  atmospheric 
moisture  and  which  survive  the  usually  frequent  dry  periods, 
on  which  they  are  dependent  because  of  their  mode  of  living, 
without  undergoing  any  particular  resting  stages.  In  the 
Shanghai  sample  I  was  able  to  distinguish  30  different  diatoms, 
three  of  which  are  new  to  science.  Compared  on  the  basis  of 
the  present  material,  the  flora  of  subaerial  diatoms  from  Shang- 
hai has  a  comparatively  large  number  of  species  in  common  with 
that  of  Europe;  namely,  Melosira  Roezeana  var.  epidendron, 
Synedra  ulna,  Cocconeis  placentula,  Frustulia  rhomboides  var. 
saxonica,  Navicula  ignota,  Navicula  contenta  f o.  biceps,  Amphora 
Normanii,  Gomphonema  groxile,  Rhopalodia  gibba,  Epithemia 
zebra,  Epithemia  sorex,  Hantzchia  amphioxys  with  varieties, 
Nitzschia  frustulum  var.  perminuta,  and  Nitzschia  Clausii.  In 
the  main  features,  the  growth  forms  are  identical  in  type,  but 
the  floristic  composition  is  different.  Predominant  are  Navi- 
cula Lagerheimii  Cleve  and  its  three  varieties.  This  diatom  is 
known  from  moist  rocks  in  Ecuador,  South  America,  from  tro- 
pical Africa,  from  mountain  bogs  of  Java,  and  was  recently  re- 
ported from  barks  of  trees  in  Calcutta,  India.  Common  in 
Shanghai  are  Hantszchia  amphioxys,  Melosira  Roesana  var. 
epidendron,  Cymbella  turgidula,  and  Rhopalodia  gibba.  It  was 
unusual  to  find  Rhopalodia  Novae-Zealandiae  reported  only  from 
New  Zealand.  Two  specimens  were  seen  of  this  rare  species. 
The  following  is  the  description  of  all  diatoms  recorded  from 
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this  small  collection.     The  diagrams  of  the  author  are  made  by 
Apochromat  2  and  Compens  Ocular  4  of  E.  Leitz,  Weitzlar. 

MELOSIRA  ROESEANA  Rabh.  var.  EPIDENDRON  Grunow.     Plate  1,  figs.  14  to  16. 

Melosira  Roeseana  Rabh.  var.  epidendron  Grunow,  Van  Heurck,  Sy- 
nopsis (1880-1881)  pi.  89,  figs.  17,  18;  Fr.  Hustbdt,  Kieselalgen 
(1927)  268,  figs.  112c,  d. 

Valve  cylindrical,  with  distinct  pseudosulkus.  Discus  rim  den- 
ticulate. Sulkus  and  neck  broad.  Cell  wall  with  fine  puncta 
in  longitudinal  rows.  Valve  covered  with  radiating  rows  of 
beads,  central  area  with  three  large  granules.  Valve  breadth, 
0.0085  to  0.0136  mm;  height,  0.01  to  0.014.  Strise  16  to  18  in 
0.01  mm.  Common.  Reported  from  mosses  and  rocks  in  moun- 
tainous districts. 

MERIDION  CIRCULARE  Agardh  var.  CONSTRICTA  (Ralfa)  Van  Heurck.     Plate  1,  fiff.  21. 

Meridion  circular e  Agardh  var.  constricta  (Ralfs)  Van  Heurck,  Fr. 
Hustedt,  Bacillar.  (1930)  131,  fig.  119. 

Valve  clavate,  with  subcapitate  apex  and  attenuate  ends. 
Length,  0.037  mm;  breadth,  0.006.  Costse  3,  striae  20  in  0.01 
mm.     Infrequent.     Common  in  running  water. 

SYNEDRA  ULNA   (Nitzsch)    Ehr.     Plate  2,  fi*.  5. 

Synedra  ulna  (Nitzsch)  Ehr.,  Fr.  Hustedt,  Bacillar.  (1930)  151, 
152,  figs.  158,  159. 

Valve  linear-lanceolate,  with  attenuate,  subacute  ends. 
Length,  0.102  mm;  breadth,  0.0042.  Striae  transverse,  10  in 
0.01  mm.     Infrequent.     Common  in  fresh  water. 

STNEDRA   RUMPENS    Kiitz.   var.   MENEGHINIANA   Grunow.     Plate   2,    fi*.   6. 

Synedra  rumpens  Kiitz.  var.  Meneghiniana  Grunow,  Fr.  Hustedt, 
Bacillar.  (1930)   156,  fig.  178. 

Valve  linear-lanceolate,  gradually  tapering  from  the  middle 
to  subacute  ends.  Length,  0.0816  mm;  breadth,  0.0025.  Striae 
robust,  distinct,  12  in  0.01  mm.     Infrequent. 

COCCONEIS  PLACENTULA  (Ehr.).     Plate  2,  fig.  10. 

Cocconeis  placentula  (Ehr.),  Fr.  Hustedt,  Bacillar.  (1930)  189,  fig. 
260. 

Valve  elliptic,  with  broad-rounded  ends.  Length,  0.017  mm; 
breadth,  0.012.  The  upper  valve  with  narrow  axial  area. 
Striae  radiate,  punctate,  in  longitudinal  lines,  12  in  0.01  mm. 
Infrequent. 

FRUSTULIA  RHOMBOIDES    (Ehr.)   de  Toni  var.  SAXONICA   (Rabh.)    de  Toni.    Plate   1. 
fiff.   19. 

Frustulia  rhomboides  (Ehr.)  de  Toni  var.  saxonica  (Rabh.)  de  Toni, 
Fr.  Hustedt,  Bacillar.  (1930)  221,  fig.  325. 
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Valve  elliptic-lanceolate,  tapering  from  the  middle  to  subacute 
ends.    Length,  0.061  mm;  breadth,  0.012.    Not  common. 

Genus  NAVICULA  Bory 

NAVICUI*®  LINEOLATjE   Cleve 
NAVICULA  IGNOTA  Krasske.    Plate  1,  fig.  25. 

Navicula  ignota  Krasske,  Beitrage  zur  Kenntnis  der  Diatomeenflora 
der  Alphen.     Hedwigia  72    (1932)   116,  pi.  fig.  19. 

Navicula  Licenti  Skvortzow  in  Diatoms  recoltees  par  le  Pere  E. 
Licent  au  cours  de  ses  voyages  dans  le  Nord  de  la  Chine  (1935)  40, 
pi.  9,  figs.  11,  29. 

Valve   linear-lanceolate,   triundulate,  with   rostrate,   obtuse, 

ends.     Length,    0.0357    mm,    breadth,  0.005.    Striae    slightly 

radiate,  15  in  0.01  mm.     Not  common.  Larger  than  the  type. 
Reported  from  mosses,  Europe. 

NAVICULA  CINCTA  (Ehr.)   Kiitz.  var.  MINUTA  Tar.  nov.    Plate  1,  fi*.  17. 

Valvis  minoribus  quam  species,  lineari-lanceolatis,  cum  polis 
rotundatis.  Valvis  longis,  0.0136  mm;  latis  0.0034.  Striis  12 
in  0.01  mm,  radiantes.  Habit,  in  truncus  arboris  muscosis, 
Shanghai,  Legit  I.  Kovalchuk-Koval. 

Valve  linear-lanceolate,  with  attenuate,  rounded,  ends.  Axial 
area  narrow,  central  broader.  Striae  radiate.  Length,  0.0136 
mm;  breadth,  0.0034.  Striae  radiate,  12  in  0.01  mm.  Differs 
from  the  type  in  its  smaller  size.  The  type  is  reported  from 
fresh  and  brackish  water. 

Navicula  entolei^e  Cleve 

NAVICULA  CONTENTA  Gran.  fo.  BICEPS  Arnott.    Plate  1,  figs.  1  and  2. 

Navicula  contenta  Grun.,  Fr.  Hustedt,  Bacillar.  (1930)  277,  fig.  468c. 

Valve  linear,  constricted  in  the  middle  part.  Ends  broad, 
subcapitate.  Length,  0.0059  to  0.0085  mm;  breadth,  0.0025. 
Striae  indistinct.    Abundant.    Reported  from  mosses. 

NAVICULiE   MESOLEI-ffi   CLEVE 

NAVICULA  LAGERHEIMII  Clere.    Plate  1,  fi*s.  8  and  9. 

Navicula  Lagerheimii  Cleve,  Synopsis  of  the  Naviculoid  Diatoms 
(1894)  1,  131;  Fr.  Hustedt,  Bacillariales  aus  Zellpflanzen  Osta- 
frikas,  gesammelt  auf  der  akademischen  Studienfahrt  1910.  Hed- 
wigia 62  (1921)  153,  pi.  1,  figs.  13,  15;  A.  Schmidt,  Atlas  Diatom. 
(1930)  pi.  370,  figs.  19-21. 

Valve  rhomboid-lanceolate,  dilated  in  the  middle,  slightly 
triundulate  with  truncate  ends.  Length,  0.017  to  0.02  mm', 
breadth,  0.0068.     Median  line  straight  with  central  pores  and 
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terminal  fissures  curved  in  the  same  directions.  Axial  area 
very  narrow ;  central  area  a  broad,  transverse  rectangular  fascia, 
reaching  nearly  to  the  margin,  with  an  isolated  punctum.  Striae 
18  to  20  in  0.01  mm,  radiate  at  the  ends,  coarsely  punctate; 
puncta  very  fine.  Not  common.  Reported  on  moist  rocks  from 
Ecuador,  Pichincha,  South  America,  from  a  mountain  swamp 
in  Java,  and  from  tropical  Africa. 

NAVICULA   LAGERHEIMII  var.   INTERMEDIA   Hustedt.     Plate   1,   figs.   3,   4,   and  32. 

Navicula  Lagerheimii  Cleve  var.   intermedia   Hustedt,   A.   Schmidt, 

Atlas  Diatom.    (1930)    pi.  370,  fig.  22. 
Navicula   pseudoseminulum    Skvortzow    and    var.    curta    Skvortzow, 

Diatoms  from  Calcutta,  India  (1935)  183,  pi.  1,  figs.  18,  19. 
Navicula  pseudoseminulum  Skvortzow,  Diatoms  recoltees  par  le  Pere 

E.  Licent  dans  le  Nord  de  la  Chine  (1935)  40,  pi.  9,  fig.  27. 

Differs  from  the  type  in  its  elliptic,  not  triundulate  valves, 
with  broad,  obtuse  ends.  Length,  0.015  to  0.0204  mm ;  breadth, 
0.0053  to  0.0068.  Striae  radiate,  18  to  20  in  0.01  mm,  with  a 
distinct  isolated  punctum  on  one  side  of  the  valve.  This  variety 
is  reported  from  mountain  bogs  in  Java,  from  bark  of  trees  in 
Calcutta,  India,  and  from  barks  of  trees  in  northern  Manchuria. 

NAVICULA   LAGERHEIMII  Cleve  var.  CAPITATA   var.  nor.    Plate  1,   fir.   7. 

Differt  a  typo  polis  capitatis.  Poro  solitario  distinctis. 
Valvis  longis  0.015  mm;  latis  0.0068.  Striis  18  in  0.01  mm. 
Habit,  in  truncus  arborum  muscosis,  Shanghai.  Legit  I.  Ko- 
valchuk-Koval. 

Valve  elliptic-ovate,  with  capitate  ends.  Isolated  puncta 
distinct.  Length,  0.015  mm ;  breadth,  0.0068.  Striae  18  in  0.01 
mm.     Differs  from  the  type  in  its  capitate  ends.     Infrequent. 

NAVICULA  LAGERHEIMII  Cleve  var.  OVATA  var.  nov.    Plate  1,  figs.  5,  6,  and  24. 

Differt  a  var.  intermedia  valvis  abbreviatis,  ovatis,  cum  polis 
rotundatis.  Valvis  longis  0.0085  ad  0.01  mm;  latis  0.005  ad 
0.0068.  Striis  18  ad  20  in  0.01.  Habit,  in  truncus  arborum 
muscosis,  Shanghai.    Legit  I.  Kovalehuk-Koval. 

Valve  ovate,  slightly  attenuate  and  rounded  at  the  ends. 
Length,  0.0085  to  0.01  mm;  breadth,  0.005  to  0.0068.  Striae 
18  to  20  in  0.01  mm.  Differs  from  var.  intermedia  in  its  shorter 
and  more  rounded  ends.     Not  common. 

PINNULARIA  GIBBA  Ehr.     Plate  1,  fig.  26. 

Pinnularia  gibba  Ehr.,  Fr.  Hustedt,  Bacillar.  (1930)  327,  fig.  600. 

Valve  linear,  with  almost  parallel  margins  and  subcapitate, 
slightly  apiculate  ends.     Axial   area  narrow,  central   area  a 
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broad  fascia.    Length,  0.068  mm;  breadth,  0.012.    Stria  ra- 
diate, 9  in  0.01  mm.    Rare. 

AMPHORA   NORMANII  Rabh.?     Plate  1,   fi*.   18. 

Amphora  Normanii  Rabh.,  Van  Heurck,  Synopsis  (1880-1881)  pi.  1, 
fig.  12;  Fr.  Hustedt,  Bacillar.   (1930)  343-344,  fig.  630. 

Valve  semielliptic,  arcuate  on  dorsal  and  almost  straight  on 
ventral  margins.  Length,  0.012  mm;  breadth,  0.0025.  Striae 
indistinct.  Smaller  than  the  type.  An  alpine  species,  common 
in  mosses. 

CYMBELLA    PERPUSILLA    A.    Clare.    Plate    1,    fig.    10. 

Cymbella  perpusilla  A.  Cleve,  On  recent  fresh-water  diatoms  from 
Lule  Lappmark  in  Sweden  (1895)   19,  pi.  1,  fig.  13. 

Valve  asymmetrical,  lanceolate,  with  moderately  arcuate 
dorsal,  and  almost  straight  ventral  margins.  Ends  obtuse. 
Length,  0.0153  mm;  breadth,  0.0042.  Striae  slightly  radiate, 
ventral  and  dorsal  18  to  20  in  0.01  mm.  No  isolated  punctum. 
Infrequent.  A  mountain  and  northern  species,  reported  from 
Europe. 

CYMBELLA  CISTULA  (Hemp.)   Grim.    Plate  2,  11*.  11. 

Cymbella  cistula  (Hemp.)  Grun.,  Fr.  Hustedt,  Bacillar.  (1930)  363, 
fig.  676a. 

Valve  asymmetrical,  boat-shaped,  with  arcuate  dorsal  and 
centrally  gibbous  ventral  margins.  Ends  attenuate,  obtuse. 
Length,  0.061  to  0.01  mm;  breadth,  0.017  to  20.  Striae  robust, 
punctate,  ventral  9,  dorsal  6  in  0.01  mm.    Infrequent. 

CYMBELLA  TURGIDULA  Grim.    Plate  1,  figs.  27  and  31. 

Cymbella  turgidula  Grun.,  Fr.  Hustedt,  Bacillar.  (1930)  362,  fig.  670; 
A.  Schmidt,  Atlas  Diatom.  (1931)  pL  376,  figs.  8  to  13. 

Valve  asymmetrical,  elliptic-lanceolate  with  arcuate  dorsal 
margin  and  centrally  gibbous  ventral  margin.  Ends  subrostrate 
and  obtuse.  Length,  0.0408  mm;  breadth,  0.011  to  0.0136. 
Striae  robust,  punctate,  radiate,  ventral  8  to  9,  dorsal  7  to  8  in 
0.01  mm,  with  one  or  two  distinct  isolated  puncta  near  the  cen- 
tral nodule.    Infrequent.    Common  in  tropical  regions. 

GOMPHONEMA  CONSTRICTUM  Ehr.     Plate  2,  fiff.  3. 

Gomphonema  constrictum  Ehr.,  Fr.  Hustedt,  Bacillar.    (1930)   877, 
fig.  714;  A.  Schmidt,  Atlas  Diatom.  (1904)  pi.  247,  figs.  3-11. 

Valve  clavate,  with  broad-capitate  apex  and  narrow  basis. 
Length,  0.037  mm;  breadth,  0.01.    Striae  12  in  0.01  mm.    Rare. 
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GOMPHONKMA  GRACILK  Ehr.     Plate  1,  fig.  20. 

Gomphonema  gracile  Ehr.,  Fr.  Hustedt,  Bacillar.  (1930)  376,  fig.  702. 

Valve  lanceolate-naviculiform,  slightly  clavate.  One  end 
broader  than  the  other.  Length,  0.0408  mm;  breadth,  0.0085. 
Isolated  punctum  distinct.     Infrequent. 

RHOPALODIA  GIBBA   (Ehr.)   O.  Mull.    Plate  1,  fl*.  30;   Plate  2,  fist.  1,  2,  and  12. 

Rhopalodia  gibba  (Ehr.)  O.  Mull.,  A.  Schmidt,  Atlas  Diatom.  (1905) 
pi.  253,  figs.  1-13. 

Valve  linear,  arcuate  in  the  middle  part  of  the  dorsal  margin 
and  slightly  reflexed  and  attenuate  at  the  ends.  Length,  0.056 
to  0.101  mm;  breadth,  0.009  to  0.01.  Costse  7,  strise  14  to  18 
in  0.01  mm.     Common. 

RHOPALODIA  NOVAE  ZEALANDIAE  Hustedt.     Plate  1,  &K.  29. 

Rhopalodia  Novae  Zealandiae  Hustedt,  A.   Schmidt,   Atlas   Diatom. 
(1913)  pi.  294,  fig.  40. 

Valve  semilanceolate,  gradually  arcuate  at  the  dorsal  margin 
and  interrupted  in  the  middle  part.  Straight  on  ventral  margin. 
Length,  0.095  mm;  breadth,  0.01.  Strise  15  in  0.01  mm.  No 
robust  costse.     Rare.    Reported  from  New  Zealand. 

EPITHEMIA  ZEBRA  (Ehr.)  Kiitz.     Plate  2,  fig.  9. 

Epithemia  zebra    (Ehr.)    Kiitz.,   Fr.   Hustedt,   Bacillar.    (1930)    384, 
385,  fig.  729. 

Valve  semielliptic,  arcuate  at  the  dorsal  margin  and  almost 
straight  at  the  ventral.  Length,  0.0374  mm;  breadth,  0.01. 
Costse  3,  strise  9  to  10  in  0.01  mm.     Not  common. 

EPITHEMIA   ZEBRA    (Ehr.)    Kiitz.   var.   PORCELLUS    (Kiitz.)    Grrntow.    Plate   2,    fig.   8. 

Epithemia  zebra   (Ehr.)    Kiitz.  var.  porcellm   (Kiitz.)    Grunow,  Fr. 
Hustedt,  Bacillar.  (1930)   385,  fig.  731. 

Valve  semielliptic,  with  capitate  ends.  Length,  0.0476  mm; 
breadth,  0.0085.     Costse  4,  strise  9  to  10  in  0.01  mm.     Common. 

EPITHEMIA  SOREX  Kfitz.     Plate  2,  fig.  4. 

Epithemia  sorex  Kiitz.,  Fr.  Hustedt,  Bacillar.    (1930)   388,  fig.  736, 
A.  Schmidt,  Atlas  Diatom.  (1904)  pi.  252,  figs.  22-28. 

Valve  lunate,  with  arcuate  dorsal  and  convex  ventral  margins. 
Ends  capitate.  Length,  0.0374  mm;  breadth,  0.01.  Costse  7  in 
0.01  mm.      Infrequent. 

HANTZSCHIA  AMPHIOXYS    (Ehr.)   Grunow.    Plate  1,  figs.  11,  12,   and  28. 

Hantzschia  amphioxys    (Ehr.)    Grunow,  A.   Schmidt,  Atlas  Diatom. 
(1921)  pi.  329,  figs.  15-20. 

Valve  linear,  asymmetrical  with  slightly  arcuate  dorsal  and 
convex  ventral  margins.     End  subrostrate  and  obtuse.     Length, 
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0.0289  to  0.034  mm;  breadth,  0.0051  to  0.0058.  Costse  5  to  10, 
striae  20  to  23  in  0.01  mm.  Common.  A  diatom  common  in 
mosses  and  on  moist  rocks. 

HANTZSCHIA  AMPHIOXYS    (Ehr.)    Gran.   var.    XEROPHILA   Grunow.     Plate    1,    fig.    13. 

Hantzschia  amphioxys  (Ehr.)  Grun.  var.  xerophila  Grunow,  A.  Dia- 
tomeen  von  Franz  Josefs  Land   (1884)   99. 

Valve  minute,  linear,  with  subrostrate  ends.  Length,  0.022 
mm;  breadth,  0.0034.  Coste  8,  striae  about  30  to  35  in  0.01 
mm.     Infrequent.     Differs  from  the  type  in  its  coarser  striae. 

HANTZSCHIA  AMPHIOXYS   (Ehr.)   Grun.  var.  RUPESTRIS  Grunow.     Plate  2,  fig:.  7. 

Hantzschia    amphioxys     (Ehr.)     Grun.    var.    rupestris    Grunow,    A. 
Schmidt,  Atlas  Diatom.   (1922)  pi.  345,  fig.  14. 

Differs  from  the  type  in  the  more  elongate  ends.  Length, 
0.057  mm;  breadth,  0.0068.  Coste  7,  striae  18  in  0.01  mm. 
Infrequent. 

NITZSCHIA  FRUSTULUM  (Kiitz.)  Grun.  var.  PERMINUTA  Grunow.    Plate  1,  figr.  23. 

Nitzschia  frustulum    (Kiitz.)    Grun.   var.    perminuta   Grunow,   Van 
Heurck,  Synopsis  (1880-1881)  pi.  99,  fig.  7. 

Valve  lanceolate,  with  subacute  ends.  Length,  0.055  mm; 
breadth,  0.0022.  Costse  14  in  0.01  mm.  Striae  very  fine,  in- 
distinct.     Reported  from  the  bark  of  trees  in  Calcutta,  India. 

NITZSCHIA  CLAUSII  Hantzsch.    Plate  1,  figr.  22. 

Nitzschia  Clausii  Hantzsch,  A.   Schmidt,  Atlas  Diatom.     (1921)    pi. 
336,  figs.  7-11. 

Valve  linear,  with  sigmoid,  attenuate,  acute,  ends.  Length, 
0.0357  mm;  breadth,  0.0025.  Costse  8  in  0.01  mm.  Stria*  in- 
distinct.    Infrequent.     Reported  from  fresh  and  brackish  water. 
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ILLUSTRATIONS 

Plate  1 

FIGS.     1    and  2.  Navicula  contenta  fo.  biceps  Arnott. 

3    and  4.  Navicula  Lagerheimii  Cleve  var.  intermedia  Hust. 

5    and  6.  Navicula  Lagerheimii  Cleve  var.  ovata  var.  nov. 
Fig.       7.  Navicula  Lagerheimii  Cleve  var.  capitata  var.  nov. 
Figs.     8    and  9.  Navicula  Lagerheimii  Cleve. 
Fig.     10.  Cymbella  perpusilla  A.  Cleve. 
FIGS.  11    and  12.  Hantzschia  amphioxys   (Ehr.)    Grun. 
Fig.     13.  Hantzschia  amphioxys  (Ehr.)   Grun.  var.  xerophila  Grun. 
Figs.  14  to  16.  Melosira  Roeseana  Rabh.  var.  epidendron  Grun. 
Fig.    17.  Navicula  cincta  (Ehr.)  Kiitz.  var.  minuta  var.  nov. 

18.  Amphora  Normanii  Rabh.? 

19.  Frustulia  rhomboides   (Ehr.)    de  Toni  var.  saxonica   (Rabh.)    de 

Toni. 

20.  Gomphonema  gracile  Ehr. 

21.  Meridion  drculare  Agardh  var.  constricta   (Ralfs)   Van  Heurck 

22.  Nitzschia  Clausii  Hantz. 

23.  Nitzschia  frustulum  (Kiitz.)   Grun.  var.  perminuta  Grun. 

24.  Navicula  Lagerheimii  Cleve  var.  ovata  var.  nov. 

25.  Navicula  ignota  Krasske. 

26.  Pinnularia  gibba  Ehr. 

27.  Cymbella  turgidula  Grun. 

28.  Hantzschia  amphioxys   (Ehr.)    Grun. 

29.  Rhopalodia  Novae  Zealandiae  Hust. 

30.  Rhopalodia  gibba  (Ehr.)   0.  Mull. 

31.  Cymbella  turgidula  Grun. 

32.  Navicula  Lagerheimii  Cleve  var.  intermedia  Hust. 

Plate  2 

FIGS.  1    and  2.  Rhopalodia  gibba  (Ehr.)  O.  Mull. 
Fig.    3.  Gomphonema  constrictum  Ehr. 

4.  Epithemia  sorex  Kiitz. 

5.  Synedra  ulna  (Nitzsch)   Ehr. 

6.  Synedra  rumpens  Kiitz.  var.  Meneghiniana  Grun. 

7.  Hantzschia  amphioxys  (Ehr.)   Grun.  var.  rupestris  Grun. 

8.  Epithemia  zebra  (Ehr.)   Kiitz.  var.  porcellus  (Kiitz.)  Grun. 

9.  Epithemia  zebra  (Ehr.)  Kiitz. 

10.  Cocconeis  placentula  (Ehr.) 

11.  Cymbella  cistula   (Hemp.)   Grun. 

12.  Rhopalodia  gibba   (Ehr.)   O.  Mull. 
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weed  control.  With  a  foreword  by  L.  O.  Howard.  Ithaca,  N.  Y.,  Com- 
tock  publishing  co.,  inc.,  1936.     461  pp.,  illus.     Price,  $3.75. 

Tromp,  L.  A.  Machinery  and  equipment  of  the  cane  sugar  factory;  a  text- 
book on  machinery  for  the  cane  sugar  industry.  London,  Norman  Rod- 
ger, 1936.    644  pp.,  illus.    Price,  31s  6d. 

Ward,  H.  B.,  and  others,  ed.  Some  fundamental  aspects  of  the  cancer 
problem;  symposium  sponsored  by  the  section  on  medical  sciences  of 
the  American  Association  for  the  Advancement  of  Science,  Atlantic 
City,  New  Jersey,  Dec.  29,  1936-Jan.  1,  1937.  New  York,  The 
Science  Press,  1937.     248  pp.,  illus.,  charts.,  tables.     Price,  $2. 

Williams,  C.  B.  Butterfly  migrations  in  the  tropics.  London,  British 
Museum  (Natural  History),  1937. 

Winston,  S.  E.  Thermodynamics.  A  practical  text  covering  the  funda- 
mentals of  thermodynamics  that  are  basic  to  the  engineering  field- 
Chicago,  American  technical  society,  1937.  178  pp.,  illus.  Price, 
$1.50. 
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Wood,  R.  C.  A  note-book  of  tropical  agriculture.  Trinidad,  The  Imperial 
college  of  tropical  agriculture,  1937.     147  pp. 

REVIEWS 

Air  Conditioning;  Fundamental  Principles,  Practical  Installations  and 
Ozone  Facts.  By  E.  W.  Riesbeck.  Chicago,  Goodheart  Willcox  Com- 
pany, Inc.,  1934.     352  pp.,  illus.,  diagrams,  charts.     Price,  $3.50. 

This  book  is  written  in  nontechnical  language,  so  that  anyone 
wishing  to  familiarize  himself  with  air  conditioning  and  related 
subjects,  such  as  refrigeration,  cold  storage,  plant  operation,  the 
use  of  ozone,  and  the  sterilization  of  water,  may  gain  a  thorough 
understanding  of  these  important  subjects.  The  author  has  had 
many  years  of  practical  experience  in  heating,  ventilating,  air 
conditioning,  and  power-plant  operation.  The  book  is  well  illus- 
trated with  charts,  diagrams,  and  photographic  reproductions  of 
air-conditioning  apparatus  and  their  auxiliaries. 

This  book  does  not  only  profit  designers,  manufacturers  and 
owners  of  air-conditioning  apparatus,  but  it  is  also  important 
for  students  and  the  general  public  to  gain  further  knowledge 
about  the  value  and  benefit  of  air  conditioning. — B.  R.  D. 

A  Catalogue  of  the  African  Hesperiidaa;  Indicating  the  Classification  and 
Nomenclature  Adopted  in  the  British  Museum.  By  Brigadier  W.  H. 
Evans.  London,  Printed  by  Order  of  the  Trustees  of  the  British  Mu- 
seum, 1937.  212  pp.,  30  Plates.  With  a  Preface  by  N.  D.  Riley, 
Keeper  of  Entomology,  British  Museum  (Natural  History).  Price, 
£1. 

This  catalogue  is  a  notable  contribution  to  systematic  ento- 
mology and  should  be  of  value  especially  to  workers  on  skippers 
(Hesperiidae).  As  Captain  Riley  states  in  the  preface,  the  title 
of  the  volume  and  its  size  are  but  a  very  poor  indication  of  the 
labor  involved  in  the  compilation  of  the  book  and  the  extent  of 
the  additions  made  by  the  author  to  the  knowledge  of  the  Afri- 
can skippers.  Indeed,  the  book  is  not  a  mere  catalogue,  as  the 
author  has  brought  the  classification  of  the  members  of  the  fa- 
mily up  to  date  and  has  correlated  certain  ^Ethiopian  and  Orien- 
tal genera. 

The  author's  classification  of  the  members  of  the  Hesperiidae 
is  the  most  advanced  so  far.  He  has  divided  the  family  into  nine 
groups  with  seventy  genera,  four  hundred  twenty-two  species, 
and  two  hundred  sixty-six  subspecies  or  forms,  of  which  sixteen 
genera,  sixty-seven  species,  and  seventy-eight  subspecies  or  forms 
are  new. 
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Because  of  the  purely  nontechnical  words  employed  in  the 
various  descriptions,  the  book  is  very  useful  to  lay  people  who 
may  wish  to  collect  insects  merely  for  their  beauty  and  rarity, 
and  as  a  reference  book  for  beginning  students  in  systematic 
entomology. — S.  R.  C. 

Diseases  of  Vegetable  Crops.  By  J.  C.  Walker.  Ann  Arbor,  Michigan, 
Edwards  Brothers,  Inc.,  1936.     65  pp.    Price,  $1.60. 

This  book  gives  in  outline  the  important  facts  concerning  the 
major  diseases  of  vegetable  crops.  Brief  notes  are  given  on 
the  culture  and  marketing  of  each  crop  plant,  and  the  diseases 
are  taken  up  according  to  host  groups.  The  major  diseases  are 
treated  under  the  following  heads:  Hosts,  history,  occurrence, 
economic  importance,  symptoms,  causal  organism,  life  history  of 
causal  organism,  pathological  histology,  environmental  relations, 
varietal  resistance,  and  control.  Many  minor  diseases  are  also 
listed.  To  each  disease  are  appended  a  number  of  key  references. 
The  book  has  an  index  of  diseases  arranged  alphabetically  under 
hosts. 

This  book  is  a  handy  reference  for  vegetable  gardeners  and 
for  students  of  plant  pathology.  The  text  is  a  photo-lithoprint 
reproduction  of  the  author's  manuscript  and,  being  reproduced 
on  one  side  of  the  page  only,  leaves  a  useful  blank  side  for  notes 
and  other  remarks  on  local  conditions. — J.  M.  M. 

Electrolytic  Oxidation  and  Reduction:  Inorganic  and  Organic.  By  S.  Glass- 
tone  and  A.  Hickling.  New  York,  D.  Van  Nostrand  Company,  Inc., 
1936.     420  pp.     Price,  $9. 

This  book  gives  a  good  survey  of  the  field  indicated  by  its 
title.  It  deals  with  reactions  involving  inorganic  as  well  as  or- 
ganic compounds,  giving  brief  but  comprehensive  and  clear  dis- 
cussions of  the  oxidation  and  reduction  processes  carried  out  by 
electrolytic  methods,  as  well  as  of  the  underlying  principles  of 
the  reactions  described.  Frequent  reference  is  made  to  the 
recent  as  well  as  to  the  older  investigations  on  the  subject. 

At  the  end  of  each  of  the  eleven  chapters  is  a  good  bibliogra- 
phy of  the  subject  treated.  Such  lists  of  references  are  not 
easily  available  elsewhere,  and  should  make  the  volume  helpful 
to  lecturers  and  researchers  in  the  field  of  electrolytic  oxidation 
and  reduction. — F.  L.  R. 

Ford  V8  Cars  and  Trucks;  Construction — Operation — Repair;  a  Most  Com- 
plete and  Practical  Manual  Explaining  the  Construction  of  all  Parts 
of  Late  Model  Ford  Automobiles  with  Instructions  for  Driving,  Servic- 
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ing  and  Repairing;  Written  in  Simple  Language;  a  Universal  Book 
of  Reference.  By  Victor  W.  Page.  New  York,  Norman  W.  Henley 
Publishing  Co.,  1937.    360  pp.,  charts,  diagrams,  photo.    Price,  $2.50. 

This  volume  is  a  complete  treatise  on  all  Ford  V8  cars  from  the 
earliest  1932  models  to  the  latest  1937  cars.  The  author,  who  has 
been  writing  the  Ford  Manual  as  a  yearly  feature  since  1912, 
is  an  expert  on  Ford  cars,  who  owned  and  operated  numerous 
models,  starting  from  Model  T.  The  book  is  thoroughly  illus- 
trated by  many  specially  made  diagrams  and  distinctive  original 
photographs  of  actual  parts  furnished  by  the  factory  service 
department. 

As  stated  by  the  author,  there  is  no  royal  road  to  knowledge. 
Experience,  supplemented  by  the  study  of  the  instructions  con- 
tained in  this  treatise,  is  the  best  teacher.  The  book  is  divided 
into  twenty-one  chapters  of  authoritative  and  comprehensive 
data  about  performance,  operation,  upkeep,  and  practical  ap- 
plication. 

This  book  is  a  valuable  reference  for  owners,  operators,  serv- 
ice men,  dealers,  and  mechanics  of  the  Ford  V8,  for  it  meets 
every  question  with  regard  to  Ford  cars. — B.  R.  D. 

A  Handbook  of  Tropical  Therapeutics.    By  R.  N.  Chopra.     Calcutta,  Art 
Press,  1936.     1748  pp.     Price,  f*27.50. 

This  encyclopaedic  work  on  tropical  diseases  is  written  by  a 
man  who  is  highly  qualified  to  write  a  book  on  such  a  subject. 
For  fifteen  years  he  has  been  closely  associated  with  postgrad- 
uate students  at  the  Calcutta  School  of  Tropical  Medicine  of 
which  he  is  the  Director.  As  superintendent  of  the  Carmichael 
Hospital  for  Tropical  Diseases  he  has  also  conducted  pharma- 
cological investigations  in  his  laboratories  in  the  hospital.  In 
this  book  the  author  attempts  "to  review  the  whole  subject  of 
therapeutics  with  due  regard  to  the  climatic  conditions  met  with 
in  the  tropics  generally  and  in  India  particularly." 

The  book  is  divided  into  six  parts.  Part  I  deals  with  general 
considerations  of  therapeutics,  and  includes  such  intricate  sub- 
jects as  the  action  of  drugs,  conditions  modifying  drug  action, 
modes  of  administration  and  details  of  technique,  chemotherapy, 
physiotherapy,  diet  and  dietetics  in  the  Tropics,  the  treatment 
of  pain  and  insomnia,  and  the  use  of  tonics.  Part  II  is  a  com- 
plete exposition  of  remedies  used  against  helminthic  diseases, 
those  acting  on  cestodes  and  nematodes,  as  well  as  miscellaneous 
anthelmintics  and  their  action  on  somatic  parasites.    Part  III 
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deals  with  remedies  used  against  protozoan  diseases,  amcebiasis, 
leishmaniasis,  trypanosomiasis,  malaria,  and  spirochsetosis. 
Part  IV  discusses  the  treatment  of  bacterial  and  virus  diseases, 
which  are  of  special  interest  in  tropical  climates.  A  large 
amount  of  space  has  been  allotted  to  the  general  discussion  of 
vaccines,  sera,  and  bacteriophages  in  therapeutics.  Part  V  deals 
with  the  treatment  of  miscellaneous  diseases  met  with  in  the 
Tropics.  The  nutritional  disorders,  such  as  beriberi,  epidemic 
dropsy,  and  pellagra,  and  metabolic  disorders,  including  diabetes 
mellitus  and  obesity,  are  dealt  with.  Part  VI  deals  with  the 
treatment  of  skin  diseases,  and  is  followed  by  a  dictionary  of 
diagnosis  and  treatment  of  the  conditions  met  with  in  the  Tropics, 
which  cannot  be  strictly  grouped  under  the  heading  of  tropical 
diseases.  The  appendices  contain  abstracts  from  journals,  bring- 
ing certain  sections  up  to  date  (end  of  1935) ;  there  are  also 
posological  tables  of  drugs  and  preparations,  notes  regarding 
important  nonofficial  remedies,  physiological  constants,  tables  of 
bacteria,  metazoa  and  protozoa,  and  a  large  amount  of  other 
information  required  almost  every  day  by  the  medical  practi- 
tioner. 

This  book  is  a  very  valuable  addition  to  the  few  available  works 
on  tropical  medicine.  There  are  1,748  pages  packed  with  useful 
information  especially  valuable  to  medical  practitioners  in  the 
Philippines.  The  book  is  highly  recommended  as  a  useful  refer- 
ence book  for  physicians. — M.  B. 

Heart  Disease  and  Tuberculosis;  Efforts  Including  Methods  of  Diaphragma- 
tic and  Costal  Respiration  to  Lessen  their  Prevalence.  By  S.  Adol- 
phus  Knopf.  New  York,  Livingston  Press,  1936.  108  pp.,  illus. 
Price,  $1.25. 

The  bold  introductory  remark  that  "heart  disease  is  now  king 
of  Death,"  sounds  interesting  and  invites  the  reader  to  go  on 
further  in  the  vast  field  of  cardiac  incidence  and  mortality  in 
the  United  States,  where  the  author  has  distinguished  himself  as 
an  eminent  phthisiologist.  His  assertion  is  ably  supported  by 
statistics  and  figures  from  insurance  companies.  On  this  ac- 
count he  pleads  for  a  more  extensive  program  of  treatment  and 
prevention  for  heart  disease  similar  to  what  is  being  done  for 
tuberculosis.  After  giving  short  remarks  on  the  etiology,  mo- 
dern therapy,  and  occupational  incidence  of  heart  diseases,  par- 
ticularly those  of  hypertensive  and  arteriosclerotic  types,  he 
dwels  more  comprehensively  on  diaphragmatic  respiration  and  its 
benefit  to  circulatory  diseases.  The  value  of  this  new  therapeu- 
tic adjunct,  which  no  ordinary  practitioner  may  ably  estimate, 
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is  shown  by  the  many  favorable  remarks  of  prominent  cardiolo- 
gists. 

Of  all  the  interesting  and  instructive  information  given  on 
tuberculosis,  the  use  of  the  recently  developed  Power's  X-ray 
camera,  and  ingenious  instrument  for  taking  rapid  and  econom- 
ical X-ray  pictures,  is  most  striking  from  the  point  of  view  of 
public  health.  This  apparatus  would  give  invaluable  service  in 
the  mass  examination  of  school  children  and  employees. 

This  little  book  is  full  of  information,  ably  illustrated  and  in- 
dexed, and  backed  up  by  a  wealth  of  experience  in  the  field 
of  cardiology  and  tuberculosis. — I.  F. 

House  Wiring;  a  Treatise  describing  and  illustrating  up-to-date  methods  of 
installing  electric  light  wiring,  bell  and  telephone  wiring,  and  burglar 
alarm  wiring.  By  Thomas  W.  Poppe  and  Harold  P.  Strand.  8th  ed. 
revised  and  enlarged.  New  York,  Norman  W.  Henley  Publishing  Co., 
1937.    256  pp.,  illus.,  diagrams.     Price,  $1. 

This  book  is  familiar  to  engineers  and  master  electricians. 
The  present  edition  is  more  fully  illustrated  and  has  been  brought 
up  to  date  by  changes  to  conform  with  the  latest  rulings  of  the 
United  States  National  Board  of  Fire  Underwriters  and  the 
newest  trade  practices. 

The  book  is  written  in  simple  language  and  so  well  illustrated 
that  it  is  understandable  even  to  those  who  are  not  technically 
trained.  It  is  therefore  a  great  help  to  apprentices,  helpers, 
and  electricians  for  the  many  labor-  and  time-saving  operations 
and  diagrams  described  and  illustrated.  The  book  consists  of 
sixteen  chapters  full  of  useful  and  practical  information  on  all 
problems  of  wiring. — P.  D,  M. 

Malaria  in  Europe;  an  Ecological  Study.  By  L.  W.  Hackett.  London,  Ox- 
ford University  Press,  1937.    336  pp.,  illus.,  diagrams.    Price,  10s  6<L 

This  admirable  brief  narration  of  malarious  conditions  in  Eu- 
rope contains  abridged  and  correlated  discussions  on  the  malaria 
situation  in  different  countries,  such  as  Italy,  Spain,  Holland, 
the  Balkans,  and  others.  In  the  course  of  these  discussions  the 
malaria  situation  in  countries  outside  of  Europe,  such  as  Pa- 
nama, the  United  States,  the  Philippines,  the  Netherlands  In- 
dies, Malaya,  India,  and  others,  have  also  been  touched  upon.  In 
a  way,  it  is  an  exposition  of  newer  findings,  of  theories  and 
counter  theories,  of  hypotheses  and  counterhypotheses,  on  mala- 
ria in  Europe  and  abroad.  For  ten  years,  the  author  has  done 
extensive  work  in  the  investigation  and  control  of  malaria  in 
Europe  under  the  Rockefeller  Foundation. 
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The  malaria  situation  of  Europe  became  a  puzzle  when  it  was 
noted  that  there  were  places  where  the  supposed  anopheles  vec- 
tor of  the  diseases  {Anopheles  maculipennis)  was  abundant,  and 
yet  there  was  no  malaria,  and  vice  versa.  The  distribution  of 
malaria  in  Europe  thus  revealed  interesting  fundamental  facts. 

The  immunity  or  resistance  of  the  human  body  against  the 
malaria  parasites  is  very  well  discussed.  There  are  also  chap- 
ters on  the  theory  and  practice  in  the  treatment  of  malaria  and 
the  conditions  of  the  temperate-climate  malaria.  Two  chapters 
of  particular  interest  to  malariologists  are  those  on  the  strategy 
of  malaria  control  and  on  the  various  fundamental  lines  of  at- 
tack upon  the  disease. 

Fundamental  measures  in  the  control  of  malaria  have  been 
discussed  under  the  following  headings:  (a)  Suppression  of 
gametocytes  in  human  carriers;  (6)  protection  of  human  beings 
from  mosquitoes;  (c)  destruction  of  larvae  in  the  water;  (e) 
permanent  elimination  of  breeding  places;  (d)  natural  methods 
of  control. — A.  E. 

Petroleum  Development  and  Technology,  1937.  Transactions  of  the  Amer- 
ican Institute  of  Mining  and  Metallurgical  Engineers,  Vol.  123,  Petro- 
leum Division.     New  York,  The  Institute,  1937.     689  pp.     Price,  $5. 

This  book  is  made  up  of  a  collection  of  selected  papers  delivered 
at  the  meetings  of  the  Petroleum  Division.  The  papers  are 
grouped  under  seven  chapter  headings  as  follows:  Production 
Engineering,  Production  Engineering  Research,  Stabilization, 
Petroleum  Economics,  Production,  Petroleum  Engineering  Edu- 
cation, and  Refining. 

The  Committee  has  included  many  papers  on  the  engineering 
phases  of  petroleum  technology.  These  papers  deal  with  the 
latest  development  in  production  engineering,  research,  and  re- 
fining. Considerable  data  is  given  concerning  individual  fields, 
producing  horizons,  well  depths,  output,  and  the  like.  Two  chap- 
ters deal  with  the  increasingly  interesting  and  significant  sub- 
jects of  politics  and  business  in  their  relations  to  the  petroleum 
industry.  The  improvement  of  the  training  of  future  petroleum 
engineers  is  also  discussed  with  emphasis  on  combined  class  and 
field  work. 

This  book  is  composed  of  highly  involved  and  technical  papers 
that  are  related  only  in  a  general  way.  Although  it  gives  a  good 
idea  of  the  recent  developments  in  petroleum  technology,  it  has 
small  value  for  anyone  wanting  a  general  picture  of  that  subject. 
However,  the  student  or  engineer  desiring  recent  information  on 
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a  given  phase  of  petroleum  technology  should  find  this  a  useful 
and  interesting  text. — W.  B.  M. 

A  Treatise  on  Materia  Medica  and  Therapeutics,  including  Pharmacy,  Dis- 
pensing, Pharmacology  and  Administration  of  Drugs.  By  the  Late 
Rakhaldas  Ghosh.  14th  ed.  by  Birendra  Nath  Ghosh.  Calcutta,  Hilton 
&  Co.,  1936.     xvi  -f  724  pp.     Price,  1*6.50. 

This  enlarged  and  revised  volume  contains  additions  made  by 
the  author  of  the  present  edition  to  take  care  of  the  recent 
changes  in  the  British  Pharmaceutical  Codex.  It  is  now  largely, 
a  volume  on  pharmacology  as  applied  to  therapeutics.  An 
extensive  revision  of  some  drugs  was  made,  especially  iron, 
general  anaesthetics,  opium,  barbiturates,  digitalis,  anterior 
pituitary,  ergot,  quinine,  and  the  vitamins.  A  discussion  on  the 
following  drugs  is  included  in  the  volume  for  the  first  time: 
thalium,  myocrisin,  eukodal,  dilaudide,  dicodide,  evipan,  sodium 
evipan,  soneryl  sodium,  bulbocapnine,  harmine,  percaine,  gavano, 
coramine,  carditone,  manganese  butyrate,  synthalin,  neptal,  car- 
basone,  vioform,  antivenom  serum,  and  pertussis  vaccine. 

Those  who  are  not  acquainted  with  the  work  will  find  it  a 
very  useful  source  of  information  on  the  pharmacology  and  ther- 
apeutics of  drugs  and  preparations,  particularly  those  in  the 
official  British  Pharmacopoeia. 

Part  VI,  which  deals  with  Indian  indigenous  drugs,  is  of  in- 
terest to  workers  on  tropical  medicinal  plants,  because  it  con- 
tains important  data  on  a  number  of  such  drugs.  Some  of  the 
drugs  discussed  in  this  part  of  the  work,  which  are  similar  to 
those  obtained  from  medicinal  plants  growing  in  the  Philippines 
are:  Bael  fruit,  dita  bark,  volatile  oil  from  betel  leaves,  and 
dried  bark  of  the  stem  of  Melia  azadirachta. — P.  V. 

Vitamins  and  Other  Dietary  Essentials.  By  W.  R.  Aykroyd.  2d  ed.  Lon- 
don, William  Heinemann  (Medical  Books)  Ltd.,  1936.  226  pp.  Price, 
7s  6d. 

This  second  edition  of  this  most  interesting  book  on  the  science 
of  dietetics  discusses  remarkable  and  revolutionary  changes  in 
our  fundamental  ideas  about  medicine  and  public  health.  It  is 
a  valuable  and  instructive  book,  giving  a  comprehensive  discus- 
sion of  the  historical  development  of  the  modern  science  of  nu- 
trition, deficiency  diseases,  vitamins,  and  other  dietary  essentials. 
The  practical  application  of  our  present-day  knowledge  of  the 
dietary  properties  of  foodstuffs,  especially  on  perfect  diet  and  its 
close  relation  towards  good  physique  and  better  health,  is  thor- 
oughly covered. — A.  J.  H. 
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American  Medicine;  Expert  Testimony  Out  of  Court.     The  American  Foun- 
dation, New  York.     cl937.    2  vols.  1435  pp.     Price,  $3.50  set. 

The  degree  to  which  a  government  may  serve  its  citizens,  and, 
on  the  other  hand,  how  citizens  may  best  serve  their  government, 
is  being  studied  by  the  American  Foundation's  Committee  in  Gov- 
ernment, which  is  conducting  research  along  these  lines  in  ten 
fields. 

American  Medicine ;  Expert  Testimony  Out  of  Court  contains 
the  first  fruits  of  this  research.  The  present  two  volumes  con- 
sist of  excerpts  from  some  5,000  letters,  written  by  2,200 
medical  men,  including  deans  of  medical  schools,  professors  of 
medicine,  general  practitioners,  and  specialists.  The  views  of 
these  men  on  medical  care  as  a  matter  of  human  right,  and  on 
the  question  as  to  how  the  achievements  of  medical  science  can 
best  be  distributed,  are  analysed,  classified,  and  correlated. 

Among  the  outstanding  ideas  in  the  report  are : 

1.  The  solution  of  the  problem  of  the  indigent  sick  is  the  de- 
velopment of  the  highest  type  of  doctor  who  is  competent  and 
willing  to  supply  medical  care  on  a  broad  social  base. 

2.  Medical  schools  are  performing  a  terrific  task  with  in- 
creasing effectiveness,  yet  at  present  the  quality  of  practice  by 
the  average  physician  is  not  good  enough.  Much  still  needs  to 
be  done  to  give  better  training  to  doctors.  Once  trained,  more- 
over, they  must  keep  in  training. 

3.  Medical  care  is  not  a  commodity.  It  is  a  changing  fluid 
thing,  not  adaptable  to  the  blue  prints  of  social  engineering. 

4.  Postgraduate  training  in  medicine  is  necessary  and  should 
be  subsidized  by  the  State. 

5.  A  license  to  practice  medicine  should  not  be  good  for  life, 
unless  the  holder  keeps  abreast  of  the  more  important  develop- 
ments in  medical  science.  The  State  should  force  upon  even 
the  reluctant  or  inert  portions  of  the  profession  a  reasonable 
degree  of  performance  in  the  matter  of  intellectual  activity  and 
of  keeping  pace  with  times. 

6.  Free,  flexible,  and  supported  research  is  a  primary  prac- 
tical factor  in  adequate  medical  care. 

7.  Even  if  adequate  medical  care  were  available  now  to  all, 
a  large  part  of  the  population  would  still  choose  quacks,  cults, 
and  patent  medicines.  In  the  United  States  there  are  each  year 
some  40,000  cases  of  smallpox ;  one  sees,  too,  and  in  spite  of  con- 
siderable popular  education,  a  large  dependence  upon  patent 
medicine,  magic,  and  healers  of  various  kinds ;  and  it  cannot  be 
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said  that  all  such  dependence  is  based  upon  slender  financial  re- 
sources. Medical  education  and  general  education  of  a  country 
must  be  integrated. 

8.  The  enormous  expense  of  modern  diagnostic  equipment 
should  be  borne  by  the  state  to  improve  medical  care  for  pa- 
tients in  the  lower  income  brackets. 

The  first  division  of  the  report  contains  a  searching  analysis 
of  medicine  itself,  a  discussion  of  possible  improvements  in 
medical  practice,  and  a  definition  of  objectives  in  medical  educa- 
tion. The  second  division  analyzes  all  the  solutions  of  the  prob- 
lems that  have  been  brought  forward — health  insurance  in  the 
various  forms,  state  medicine,  and  others.  Out  of  this  presenta- 
tion comes  the  clear  indication  that  medical  care  of  the  sick  in 
a  government,  as  a  living  partnership,  is  possible  only  by  giving 
medicine  a  new  social  purpose  and  direction  through  intelligent 
planning. 

The  report  is  a  rich  source  of  stimulating  experience.  It  does 
not  think  for  the  reader,  but  it  makes  him  think.  No  one  who 
reads  it  can  fail  to  learn  a  better  medicine  than  the  one  he 
knew  yesterday  or  before  yesterday.  The  work  has  no  index, 
but  the  contents  are  outlined  in  detail  at  the  beginning  of  the 
book.  The  volumes  are  sold  below  cost  so  as  to  afford  every 
medical  man  an  opportunity  to  own  a  set. — D.  d.  1.  P. 

Appendicitis,  When  and  How  to  Operate;  a  Guide  for  the  General  Prac- 
titioner. By  W.  J.  Stewart  McKay.  Sydney,  Australia,  Angus  & 
Robertson,  Ltd.,  1936.     260  pp.,  illus.     Price,  6s. 

This  book  is  intended  as  a  guide  for  the  general  practitioner 
in  the  country.  In  a  very  wordy  style  the  author  points  out 
what  a  country  practitioner  should  do  before  an  operation,  de- 
scribing every  step  in  a  simple  operation,  and  discussing  the 
difficult  cases  that  should  not  be  operated.  He  believes  that 
"cold  is  the  chief  exciting  cause  of  appendicitis,"  and  is  most 
common  among  those  suffering  from  enlarged  tonsils  and  ade- 
noids. Inspite  of  its  wordiness,  the  book  is  valuable  to  general 
practitioners  and  surgeons  of  limited  experience. — C.  D.  F. 

Coffee;  the  Epic  of  a  Commodity.  By  Heinrich  Eduard  Jacob.  Trans- 
lated by  Eden  and  Cedar  Paul.  New  York,  Viking  Press,  1935.  296 
pp.,  illus.     Price,  $3.50. 

Here  is  a  book  that  is  as  stimulating  as  a  drink  of  good  coffee 
on  a  dull  afternoon.  It  contains  a  fast-moving  story,  depicted 
against  a  rich  romantic  setting,  of  coffee  and  its  addicts  and 
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more  and  more  numerous  converts.  Coffee  is  portrayed  as  a 
hero  whose  struggles  for  supremacy  over  such  formidable  rivals 
as  wine,  beer,  and  other  liquor  during  the  last  three  centuries 
has  influenced  the  trend  of  human  culture  and  human  thought, — 
of  civilization  itself.  Like  that  of  any  other  conqueror,  the 
popularity  of  coffee  has  resulted  in  unprecedented  heights  of 
overproduction  that  has  threatened  its  economic  stability.  But 
man's  genius  has  time  and  again  saved  the  commodity  from  eco- 
nomic collapse.  There  have  been  times  when  very  drastic  meas- 
ures, such  as  wholesale  destruction  of  plantations  and  crops,  had 
to  be  taken  to  maintain  the  balance  between  production  and 
consumption  and  to  prevent  prices  from  sinking  to  ruinous 
depths.  To  students  of  economics  who  seek  to  interpret  the 
operation  of  economic  laws  in  maintaining  the  trade  value  of 
world's  commodities,  this  book  carries  a  powerful  message. 
Likewise,  it  has  a  peculiar  literary  appeal,  for  its  author,  who 
devoted  five  years  to  the  study  of  coffee,  is  without  doubt  pos- 
sessed of  that  rare  gift  of  humanizing  what  in  the  hands  of  less 
accomplished  authors  would  be  a  very  drab  subject  to  write 
about.  The  book  contains  much  valuable  information  hitherto 
not  of  general  public  knowledge.  It  is  the  most  complete  treatise 
on  the  world's  most  popular  beverage,  the  virtues  of  which  are 
still  being  debated  wherever  it  is  drunk.  The  book  itself  is 
its  best  recommendation. — C.  V.  C. 

College  Men:  Their  Making  and  Unmaking.  By  Dom  Prof  ace.  With  a 
Foreword  by  Dean  Theodore  A.  Distler.  New  York,  P.  J.  Kenedy  and 
sons,  el935.     314  pp.    Price,  $2.15. 

The  book  is  a  vivid  portrayal  of  college  life  in  all  its  aspects. 
It  touches  on  society,  ethics,  religion,  sex,  love,  health,  ideals, 
and  principles  of  character — the  big  items  in  life  students  are 
heir  to.  It  is  interestingly  human  with  its  bits  of  pathos  and 
sparks  of  humor,  the  material  having  been  excerpted  actually 
from  intimate  interviews  with  college  men.  This  book  is  high- 
ly commendable,  not  only  for  boys  in  college  but  also  for  parents 
and  educators  whose  natural  interest  in  them  is  paramount. 

—J.  M. 

Pood  Studies.  By  Lulu  W.  Gillum.  Kansas  City,  Mo.,  Gillum  Book  Co., 
cl935.     624  pp.,  illus.     Price,  $2. 

This  is  a  very  interesting  and  practical  book  written  for  girls 
in  high  school  on  food.  The  author  presents  the  subject  on  the 
unit  method,  with  an  interesting  introduction  on  health,  the 
main  objective  of  the  ten-unit  lessons.     The  text  is  provided  with 
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teaching  aids,  such  as  illustrations,  questions,  exercises,  tests, 
tables,  and  references. 

The  average  girl  who  has  not  oriented  herself  in  her  home 
kitchen  or  who  has  not  learned  to  plan  breakfast,  luncheon,  or 
supper,  will  find  this  book  a  great  help.  It  is  highly  recom- 
mended for  home  economics  classes  in  high  school. — E.  Y. 

The  Glorious  Art  of  Home  Cooking;  How  to  Plan,  Prepare,  Serve  with,  Re- 
cipes for  Every  Need.  By  Hannah  Dutaud.  Chicago,  Associated  Au- 
thors,  cl935.     282   pp.,   illus.     Price,   $2.75. 

A  homemaker  who  is  interested  in  peace  and  happiness  in  the 
home  will  find  valuable  help  in  this  book.  The  peace  of  a  family- 
is  greatly  influenced  by  the  food  served  to  it,  and  malnutrition 
is  known  to  be  responsible  for  many  unhappy  homes.  This  book 
helps  the  homemaker  become  skillful  and  efficient  in  the  prep- 
aration of  foods ;  it  aids  her  in  the  preparation  of  a  well-balanced 
meal,  which  means  the  judicious  selection  of  materials,  the 
right  combination  of  foods,  and  intelligent  cooking.  It  gives 
detailed  instruction  in  homemaking  and  housekeeping.  Meal 
planning  includes  instruction  in  table  service.  The  different 
foodstuffs  with  their  tested  recipes  are  classified  and  well  ex- 
plained, making  the  book  very  handy  for  reference. 

This  book  will  certainly  make  "A  home  a  place  of  retreat 
where  we  journey  not  merely  to  be  housed  and  fed  but  to  be 
nourished  and  strengthened." — C.  A. 

The  Identity  Theory.  By  Blarney  Stevens.  2d  Edition,  revised  and  am- 
plified.    New  York,  G.  E.  Stechert  and  Co.,  1936.    243  pp.    Price,  W. 

Here  is  a  book  on  the  identity  theory — the  theory  that  all 
mathematical  expressions  of  the  laws  of  nature  are  really  iden- 
tities because  they  simply  equate  different  measures  of  identi- 
cally the  same  thing.  The  book  is  divided  into  twenty-two  chap- 
ters, and  each  chapter  into  articles  each  presenting  a  single  de- 
ductive or  inductive  argument.  A  number  of  definitions  and 
principles  are  given  first  as  scaffolding  for  the  development  of 
the  theory.  Then  the  theory  is  proved  by  the  inductive  method. 
Numerous  mathematical  expressions  of  fundamental  laws  of 
physics  are  shown  to  correspond  with  one  of  the  above  three 
classes  of  identity.  Much  depends  on  ingenuity  in  proving  that 
an  expression  is  an  identity,  much  similar  to  finding  the  integral 
of  an  expression. 

The  book  is  hard  reading.  To  obtain  a  full  grasp  of  the 
theory  discussed  one  must  be  well  acquainted  with  mathematical 
physics,  both  classical  and  modern.    A  general  reader,  however, 
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can  obtain  an  idea  of  the  character  of  the  theory  from  the 
first  three  chapters  and  the  introductions  at  the  beginning  of 
every  chapter,  without  going  into  all  the  mathematics. — T.  P.  A. 

The  Medical  Dictator;  and  Other  Biographical  Studies.  By  Major  Green- 
wood. London,  Williams  and  Norgate  Ltd.,  1936.  213  pp.  Price, 
7s  6d. 

"That  biographical  sketches  of  men  whose  life  work  was  tech- 
nical, might  still  be  readable"  is  the  hope  in  which  this  book  was 
written.  It  consists  of  biographical  studies  of  seven  medical 
men:  Galen,  John  Friend,  "Heart"  Latham,  William  Farr,  Louis, 
Osier,  and  Bacot.  In  a  most  vivid  presentation  of  the  lives  of 
these  men,  the  author  has  successfully  produced  an  interesting 
book  to  be  read  not  only  by  the  medical  man  but  also  by  the  lay- 
man who  wants  to  know  these  remarkable  contributors  to  med- 
ical science. — M.  B. 

Medicolegal  Cases;  Abstracts  of  Court  Decisions  of  Medicolegal  Interest, 
1931-1935.  Compiled  by  the  Bureau  of  Legal  Medicines  and  Legis- 
lation, American  Medical  Association,  Chicago,  1936.  888  pp.  Price, 
$5.50. 

This  book  represents  an  improved  authoritative  publication 
edited  by  the  Bureau  of  Legal  Medicine  and  Legislation  of  the 
American  Medical  Association,  second  to  the  initial  volume  pre- 
viously published  by  the  same  Bureau  as  an  experiment.  It  is 
a  well-edited  and  arranged  compilation,  in  an  abstract  form,  of 
the  most  important  court  decisions  of  medicolegal  interest,  pub- 
lished in  the  journal  of  the  American  Medical  Association  during 
the  calendar  years  1931-1935,  inclusive. 

These  decisions  cover  a  wide  range  of  civil,  criminal,  and  ad- 
ministrative court  cases  within  the  broad  medicolegal  field  and 
are  therefore  particularly  important  to  physicians,  lawyers,  claim 
agents,  government  officers  connected  with  accident  and  work- 
men's compensation,  and  the  like.  In  fact,  the  comprehensive 
presentation  in  this  book  of  the  juridical,  moral,  sociological, 
and  philosophical  aspects  of  the  professional  relations  of  physi- 
cians to  their  patients,  the  society,  the  State  and  to  each  other, 
will  be  found  increasingly  valuable  as  a  source  of  ready  reference 
lor  the  due  understanding  of  the  physician's  rights,  duties,  and 
responsibilities  in  law.  As  has  been  rightly  stated  by  the  pub- 
lishers in  the  Preface,  "The  idea  prompting  the  publication  of 
these  abstracts  in  The  Journal  and  in  book  form  is  not  to  qualify 
physicians  to  assume  the  role  of  counsel  for  themselves  or  for 
others,  but  rather  to  aid  them  in  avoiding  some  of  the  legal  and 
medical  pitfalls  into  which  their  fellow  physicians  have  fallen 
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and  to  exemplify  the  medicolegal  problems  that  have  been  be- 
fore the  courts,  so  that  physicians  may  more  intelligently  meet 
such  problems  when  they  arise." 

Physicians,  lawyers,  and  others  interested  in  avoiding  legal 
difficulties  and  in  solving  medicolegal  problems  when  they  arise, 
will  find  this  book  a  useful  addition  to  their  reference  libraries. 

-— -o.  A, 

Modern  Criminal  Investigation.  By  Harry  Soderman  and  John  J.  O'Con- 
nell.     New  York,  Funk  and  Wagnalls  Co.,  1936.    461  pp.    Price,  $3. 

The  book  describes  dramatically  the  murderous  characters  of 
the  underworld  and  the  scientific  technic  of  modern  detectives  in 
solving  crimes  of  baffling  nature.  It  shows  the  versatility  of 
the  agents  of  the  law  in  following  the  tracks  of  criminals  and, 
with  scientific  devices,  being  able  to  turn  to  advantage  most  tri- 
vial clues  found  in  and  within  the  vicinity  of  places  of  crime. 
Famous  crimes  of  international  notoriety  have  been  reenacted, 
showing  how  they  were  solved  with  scientific  technic.  Finger 
prints  and  pictures  as  valuable  aids  in  detection  are  covered  in 
one  chapter.  These  and  many  other  interesting  aspects  of 
detection  are  fully  discussed  step  by  step,  such  as  the  descrip- 
tion and  differentiation  of  arms  and  tools  used  in  crimes  and 
their  identification,  identification  of  individuals,  investigations 
of  robbery,  arson,  sabotage,  forgeries,  and  the  police  laboratory. 
In  fact,  this  book  covers  practically  every  phase  of  police  science, 
and  should  be  a  good  text  for  colleges  and  schools  for  detectives 
and  policemen.  Sociologists  and  journalists  will  find  the  book 
instructive  and  delightful  reading.  The  authors  deserve  high 
commendation  for  writing  such  an  authoritative  book  on  a  diffi- 
cult and  delicate  subject. — M.  P.  R. 

Practical  Dietetics:  With  Reference  to  Diet  in  Health  and  Disease.  By 
Alida  Frances  Pattee.  20th  edition,  rewritten  and  reset.  Mount  Ver- 
non, N.  Y.,  A.  F.  Pattee,  1935.    868  pp.    Price,  $3. 

This  book,  written  by  a  well-known  dietitian  in  the  United 
States,  is  an  authoritative  discussion  of  practical  dietetics  with 
reference  to  diet  in  health  and  disease.  The  book  is  divided 
into  three  parts.  Part  I  deals  with  principles  of  nutrition.  The 
functions  of  food,  the  processes  of  nutrition,  and  the  values  and 
requirements  of  food  are  thoroughly  discussed  in  conformity 
with  the  newer  knowledge  of  the  subject. 

Diet  in  therapy  is  given  in  Part  II,  covering  normal  and  basic 
hospital  diets,  diet  in  disease  and  in  special  conditions.  It  in- 
cludes the  most  widely  used  diets  of  eminent  physicians.    Em- 


468  The  Philippine  Journal  of  Science  im 

phasis  is  laid  on  the  fact  that  the  diet  in  sickness  is  merely  the 
diet  in  health  modified  to  meet  certain  abnormal  conditions. 

The  third  part  is  the  most  interesting  of  the  book,  as  it 
covers  the  practical  application  of  the  principles  of  nutrition, 
showing  how  the  diet  for  both  the  well  and  the  sick  may  be 
prepared.    It  would  be  very  useful  to  dietitians  especially. 

The  last  part  of  the  book  furnishes  tables  on  food  values,  dif- 
ferent foods  supplying  the  different  food  elements  and  weight- 
height-age  tables  which  would  facilitate  computations  on  the  part 
of  professional  workers. — E.  Y. 

Rayon  and  Synthetic  Yam  Handbook;  a  Practical  Reference  Book  for  the 
Producer,  Manufacturer,  Processor,  Distributor,  Drycleaner,  Launder- 
er,  Economist,  and  Student.  By  E.  W.  K.  Schwarz  and  Herbert  R. 
Mauersberger.  2d  enlarged  edition.  New  York,  Rayon  Publishing 
Corporation,  1936.     558  pp.,  230  illus.,  tables,  charts.     Price,  $3.75. 

There  are  various  interesting  aspects  of  the  book  dealing  with 
the  manufacture,  treatment,  and  identification  of  artificial  silk — 
rayon.  The  historical  background  of  the  different  processes 
used  in  the  rayon  industry  is  especially  of  interest  to  student 
beginners,  and  good  reading  for  the  average  layman.  The  tech- 
nical processes  of  selecting,  preparing,  and  successive  conver- 
sion of  the  raw  materials  into  a  rayon  filament  or  artificial  silk 
thread  are  described  in  a  brief  and  simple  manner. 

The  chapter  on  raw  materials  should  prove  important  to  alpha 
cellulose  manufacturers  as  a  valuable  guide  in  the  selection  of 
suitable  fibrous  plants.  It  not  only  deals  with  possible  ma- 
terials but  also  gives  a  definite  time  of  the  year  when  they  are 
to  be  gathered  with  maximum  yield.  Proper  preparation  and 
seasoning  are  also  described  in  full  detail. 

Spinning,  dyeing,  weaving,  and  the  manufacture  of  knit  goods 
are  technically  treated  in  such  a  way  that  any  one  without  tech- 
nical training  can  understand  them.  The  chapters  on  cleaning 
and  laundering  are  also  of  practical  value  as  they  contain  sug- 
gestions, precautions,  and  formulas  to  be  followed  in  washing  the 
goods,  in  order  to  lengthen  the  life  of  the  cloth,  make  washing 
easier,  and  preserve  quality  and  luster. 

The  illustrations  of  the  various  threads  of  synthetic  fibers  fa- 
cilitate their  identification.  Chemical  and  microscopical  technic 
of  differentiating  one  fiber  from  the  other  are  briefly  described. 
The  chapter  on  physical  testing  particularly  offer  a  good  guide 
in  the  selection  of  material  for  any  specific  purpose.  The  sub- 
title of  this  work  indicates  for  whom  the  book  is  intended  and 
it  is  recommended  to  them. — M.  P.  R. 
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The  Great  Soil  Groups  of  the  World  and  Their  Development.  By  Dr.  K. 
D.  Glinka.  Translated  from  the  German  by  C.  F.  Marbut.  Ann  Ar- 
bor, Michigan,  Edwards  Brothers,  Inc.,  1935.     150  pp.     Price,  |3. 

This  book,  an  important  contribution  to  soil  science  in  general, 
is  the  embodiment  of  the  Russian  school  of  soil  science.  The 
geographic  position  of  Russia  is  ideal  for  the  systematic  study  of 
soils.  As  one  moves  from  north  to  south  over  the  vast  plains 
of  European  Russia,  the  fairly  homogeneous  character  of  the 
topography  with  gradually  changing  climatic  conditions  as  ex- 
pressed by  moisture  and  temperature  is  observed.  This  feature 
of  the  country  made  it  imperative  for  the  soil  scientists  in  the 
field  to  study  the  soil  in  all  its  aspects. 

The  author  has  defined  the  soil  clearly,  and  out  of  this  defini- 
tion evolved  a  system  of  classification.  Several  systems  of  clas- 
sification by  different  authors  are  mentioned.  The  classification 
here  presented  and  discussed  by  the  author  recognizes  the  climate, 
particularly  moisture  as  the  most  important  factor  in  the  recog- 
nition of  the  several  soil  groups.  The  two  groups  under  this 
classification  are  the  so-called  "Ectodynamomorphic"  soils  and 
"Endodynamomorphic"  soils.  The  "Ectodynamomorphic"  soils 
include  soils  developed  under  (a)  optimum  moisture  conditions,. 
(6)  average  moisture  conditions,  (c)  moderate  moisture  condi- 
tions, (d)  insufficient  moisture  conditions,  (e)  excessive  moisture 
conditions,  and  (/)  temporary  moisture  conditions.  The  "En- 
dodynamomorphic" soils  include  the  Rendzina  and  the  various 
skeleton  soils. 

A  comprehensive  discussion  of  the  various  soils  in  the  different 
groups  covers  almost  the  whole  part  of  the  book.  To  students 
of  soil  science  whose  work  deals  mainly  with  soil  classification, 
this  book  is  highly  recommended.  A  wealth  of  reference  is  cited 
after  the  discussion  of  each  subject  matter. — D.  Z.  R. 

Illustrated  Guide  to  the  Fish  Gallery,  British  Museum  (Natural  History), 
By  J.  R.  Norman.  London,  The  Trustees  of  the  British  Museum, 
1937.     175  pp.,  illus.     Price,  Is  6d. 

This  booklet  gives  the  reorganization  of  the  exhibition  of  the 
Fish  Gallery  of  the  British  Museum  (Natural  History).  The 
first  part  deals  with  a  general  survey  of  the  gallery,  particularly 
with  the  fishes  shown  in  the  classificatory  series.  The  second 
part,  the  major  part  of  the  guide,  is  devoted  to  the  special  ex- 
hibits of  the  arrangement  of  the  Fish  Gallery  and  the  fishes  on 
display,  and  should  be  most  helpful  to  the  curators  of  mu- 
seums. 


470  The  Philippine  Journal  of  Science  1937 

The  accumulation  of  information  on  the  fishes  in  the  special 
exhibits  is  especially  interesting  and  instructive  to  teachers  and 
students  of  natural  history  and  biology,  as  well  as  to  sports- 
men. The  booklet  is  paper  bound  with  six  plates,  one  colored, 
and  one  hundred  text  illustrations.  The  index  makes  it  a  con- 
venient reference  work. — D.  V.  V. 

The  Vaccination  Problem.    By  Joseph   P.  Swan.     London,  C.  W.  Daniel 
co.,  Ltd.,  1936.    320  pp.     Price,  5s. 

This  book  may  be  regarded  as  an  appeal  for  the  abolition  of 
all  laws  enforcing  or  encouraging  vaccination  against  smallpox. 
It  is  a  work  in  which  the  antivaccinationists  can  find  solace, 
in  the  detailed  exposition  of  perhaps  all  arguments  against  vac- 
cination that  satisfy  the  most  discriminatory  antivaccination 
taste. 

It  deals  extensively  with  the  history  of  the  antismallpox  vac- 
cination movement,  the  fights  and  struggles  which  the  anti- 
vaccinationists had  to  endure  at  the  beginning,  the  origin  and 
development  of  the  antivaccination  movement  in  England  until 
the  conscientious  clause  was  included  in  the  laws  of  England. 
It  relates  in  detail  the  creation,  work,  accomplishments,  and  con- 
clusions of  the  Royal  Commission  which  conducted  the  inquiry 
regarding  vaccination  during  the  period  of  1889-1896. 

This  book,  although  apparently  an  unbiased  exposition  of 
anti-  and  provaccinationist  opinions,  is  in  reality  a  passionate 
argumentation  against  vaccination.  It  describes  the  apparent- 
ly contradictory  opinions  regarding  the  protection  conferred  by 
vaccination  which  at  the  time  of  the  discovery  was  considered  to 
confer  absolute  immunity,  and  does  not  consider  the  different 
conditions  influencing  vaccination  in  such  a  way  that  the  dura- 
tion of  the  immunity  so  conferred  varies  according  to  individ- 
ual and  other  factors.  It  is  firm  in  the  belief  of  the  duality 
of  smallpox  and  vaccination.  In  its  discussion  of  Dr.  Wank- 
lyn's  book  on  the  Administrative  Control  of  Smallpox,  it  em- 
phasizes the  assertion  that  of  the  seventeen  steps  to  be  taken 
when  smallpox  break  out  that  are  included  in  the  list  only  3 
relate  to  vaccination  and  consequently,  after,  the  other  14  steps 
are  observed,  there  will  be  no  need  to  waste  time  and  money  on 
the  remaining  3  on  vaccination. 

The  author's  review  of  the  League  of  Nations  Health  reports 
contains  unfavorable  comments  on  what  are  believed  vulnerable 
points.  It  is  a  book  that  will  evidently  be  received  with  a  cheer 
welcome  among  the  antivaccinationists. — G.  I. 
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Henley's  Twentieth  Century  Book  of  Formulas,  Processes  and  Trade  Se- 
crets. Edited  by  Gardner  D.  Hiscox.  1937  Revised  and  enlarged  edi- 
tion by  Prof.  T.  O'Conor  Sloane.  New  York,  The  Norman  W.  Henley 
Publishing  co.,  1937.     883  pp.     Price,  $4. 

This  1937  revised  and  enlarged  edition  contains  ten  thousand 
selected  household,  workshop,  and  scientific  formulas,  trade  se- 
crets, and  chemical  recipes  and  processes.  The  editors  "have  en- 
deavored to  meet  the  practical  requirements  of  the  artisan,  the 
housewife,  and  the  general  home  worker."  Several  formulas 
for  making  adhesives,  beverages,  bleaches,  concrete,  essences  and 
extracts,  hair  preparations,  inks,  insecticides,  lacquers,  shoe  pol- 
ishes, soaps,  wood  preservatives  are  given.  Those  interested 
in  the  field  of  manufacturing  pharmacy  and  related  industries 
will  find  the  volume  a  useful  source  of  information  regarding 
recipes  for  creams,  lotions,  lipsticks,  manicures,  and  other  beauty 
preparations.  Interesting  information  about  chromium  plating 
(Fink's  Process)  is  also  available  from  this  work.  The  section 
dealing  with  new  discoveries  in  photography  offers  valuable  data 
to  photographers,  both  professional  and  amateur.  For  the  con- 
venience of  those  who  desire  to  have  a  ready  reference  to  sources 
of  supplies  and  materials  needed  in  various  formulas  included 
in  the  volume,  a  classified  buyers'  guide  giving  the  names  and 
addresses  of  dealers  handling  such  articles  is  given  in  a  section 
of  the  book.— P.  V. 
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Hippomanese,    401,    402,    404. 
Hoe,   418. 
Holcus  sudanensis   Bailey,    190-198. 

sp.,  190,   192. 
Homalieae,    221. 
Homalium,  234. 
Hone,    416. 
Hoop,  416. 
Hudsonia,    224. 
Hunasan,   352. 
Husked  rice,  416. 
Hymenophyllacese,    165,    176. 
Hymenophylli   capillacei   Roxb.,   128. 
Hymenophyllum  J.  E.  Sm.,  1-5,  7,  9-12,  14, 
19,   20,  25,   32,  38,   44,   57,   64,   75,   77, 
87,  91,  93,  98,   108,   127,  142,   168,  165, 
173,   177. 

abruptum,    134. 

acanthoides  Rosenst.,   16,  44,  45,   74. 

acrosorum    v.    d.    B.,    97,    99. 

aculeatum    Raciborski,    42,    43,    46,    88. 

aeruginosum  Hook.,    127,    175. 

affine  Brack.,  77,  79. 

affine  Raciborski,  85,   44,   51,   77. 

alpinum   Col.,   65. 

angulosum    Chr.,    94,    95,    109,    110. 

antarcticum    Presl,    63,    77,    80,    81. 

Armstrongii    Kirk.,    16,    52,    64,    82. 

asplenioidi,    40. 

atrovirens  Col.,   158,   159. 

Aucklandicum  v.  d.  B.,  159,  160. 

australe    Chr.,    7,    8,    97,    115,    117,    120, 
121,  123. 

australe  Spreng.,   124,   148,   154. 

australe  Willd.,  158-160. 

australe    var.    elongata    Rosenst.,    115. 

australe  var.   elongatum  Copel.,   125. 

Babindae  Watts,  81. 

badium  Hook,  and  Grev.,  9,   18,   31,  96, 
139,  142,   144,   147-149,  151,   152,  155. 
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Baileyanum  Domin,   7,   10,    74-76,    162. 
Bakeri  Copel.,  15,  25,  29,  38. 
balansae   Fournier,    162. 
Balfourii   Baker,   134. 
bamlerianum  Rosenst.,   137,   189. 
barbatum   Baker,    33,    50,    77,    78,   84-89. 
batuense  Rosenst.,  23. 
bicolanum    Copel.,    15,    31. 
bismarckianum    Chr.,    117. 
bivalve  J.  Sm.,   15,  25,  61,  65. 
bivalve    (Forst.)    Sw.,  66-68,  76. 
blandum   Raciborski,    16,   50,   52. 
blumeanum  Spr.,  2,  18,  97-104,  108,  111, 

133,    162. 
blumeanum  var.  novoguineense  Rosenst., 

103,  104,  118. 
bontocense   Copel.,   15   33,    77. 
borneense   Hk.,    52,    165. 
boryanum  Willd.,   168,    169. 
Boschii  Rosenst.,  35-37. 
Boschii    var.    euryglossa,    36. 
Boschii  var.  eubgenuinum,  36. 
boutoni    Baker,    169. 
brachyglossum    Al.    Braun,    16,    40. 
brevidens   v.    A.   v.   R.t   39,   58. 
campanulatum    Christ,    15,    32. 
capense  Schrader,   132. 
capillaceum   Roxb.,    109,    124. 
capillare   Desv.,    165,    167,   170. 
cardunculus    Chr.,    13,    16,    47. 
cernuum    Gepp,    72. 
Cheesemanii    Baker,    77,    81. 
ciliatum  Sw.,   165,   168-170,   172,   175. 
cincinnatum    Gepp,    40. 
clavato,    66. 

Clemensiae  Copel.,   21,  22. 
coloratum    A.    Br.,    110. 
compactum  Bp.,  135. 
constrictum    Hay.,    97,    102. 
Copelandianum    v.    A.    v.    R.,    115. 
coreanum    Nakai,    152,     163. 
corrugatum  Chr.,  95,  124. 
corrugatum    var.    elongatum,     124. 
crispato-alatum   Hay.,    96,    149. 
crispatum   Wall.,    96,    121,    124,    148-150, 

159. 
crispatum   <$  Tasmanicum   Hk.,   159. 
crispum  H.  B.  W.,   18.   108,   116. 
crispum  HBK.,  124. 
crispum    Nees    and    Blm.,     120. 
cristulatum    Rosenst.,    10,    112,     118. 
Cumingii   v.   d.   B.,    144,    145,    147. 
cupressiforme  La  Billardiere,  78,  81,  91. 
daedaleum  Blm.,   120. 
Delavayi  Chr.,  153. 
deltoideum  Chr.,  136,  137. 
demissum   Sw.,   7,   8,   97,    113,    114,    118, 
119,    156-158. 
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demissum    (Forst.)    Sw.,   159,   160. 

densum,    163. 

denticulatum    Sw.,    16,    28,    36,    37,    40- 

44,    46,    48,    58,    61,    73,    113,    117. 
Deplanchei    Mett.,    7,    16,    55,    61,    74-76, 

162. 
dichotomum    Blm.,    115. 
dichotomum   Cav.,    41,   44. 
dilatatum     (Forst.)     Sw.,    3,    7,    8,    97, 

103,   118,   137,   138,   140,  143,   148,   160, 

162. 
dilatatum    var.    amplum    Chr.,    146. 
dimidiatum   Mett.,    16,    54,   65,   77. 
dipteroneuron  A.  Br.,  69. 
discosum   Chr.,   110,   111. 
dregeanum    Presl,    83,    84. 
edentulum   Chr.,   24,  25,   27,   29,   32,   37, 

42,   45,   76  80,  89,   514. 
edentulum   v.   d.   B.,   11,    15,   18,   19,   22, 

23. 
elasticum   Willd.,    162,    166. 
elberti  Rosenst.,   38. 
ellipticosorum  v.   A.   v.   R.,   89. 
emarginatum  Nees  and  Blm.,   9,  13,   95, 

97,   109,   110. 
emarginatum    Sw.,    118,    119,    138,    141, 

142. 
emersum   Baker,    17,    19. 
epiphyticum  J.   W.   Moore,   98,   108. 
erosum  Blm.,  120,  121. 
eximium   Kze.,    118-120,    138,    140. 
exsertum  Wall.,   18,  19,   85,  87,  96,   100, 

153. 
Gardner!   v.    d.   B.,    153. 
geluenBe    Ros.,    8,    69,    70-73. 
gorgoneum    Copel.,    10,    16,    60. 
gracile  Bory,    97,   103,   105. 
gracilescens   Domin,    77,    78,    88. 
gracilius  Copel.,  98,  103. 
Gunnii   v.    d.    B.,    128,    129. 
halconense  Copel.,  21,  22. 
hallierii   Rosenst.,    23. 
hamuliferum  v.   A,  v.   R.,   35,  37. 
hamuliferum    var.    minor    Rosenst.,    37. 
Henryi    Baker,    84-87. 
herterianum    Brause,    13,    17.    54, 
himalaianum   v.   d.   B.,   97,   99. 
hirsutum   (L.)   Sw.,  3,  10,  164,  174,  175. 
holochilum  Chr.,   10,   16,   25,   28,   29,   83, 

34,   36-40,   42,   54,   76. 
Hookeri    Bory,    125,    126. 
Hosei   Copel.,   16,   19,   45. 
Humbertii   Chr.,  96,   132,   136,   137. 
humboldtianum   Fournier,    121. 
humile  Nees   and   Blm.,   41. 
hygrometricum    Desv.,    165-167. 
imbricatum  Blm.,  137-139,  141,  142,  148. 
imbricatum  Col.,   9,   96,   119,  128,   129. 
inaequale   Desv.,    97,    105. 
inaequale  Poir.,   109. 
inclinatum  v.  d.   B.,   118. 
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integrum  v.  d.  B.,  97,  99,  102,  162. 
intricatum   v.    d.    B.,   96,    132. 
involucratum    Copel.,    95,    129. 
japonicum  Miq.,  84-87,   128. 
javanicum  Hay.,  150. 
javanicum  Nakai,  149,  150. 
javanicum  Spreng.,  18,  31,  95,  118,  120- 

122,    124,   132,    136,   145,   148-150,    154, 

155,    159. 
johorense    Holttum,    13,    17,    51,    53,    64. 
Junghuhnii    Kjellb.    and    Chr.,    142-144, 

146,  147. 
Junghuhnii    v.    d.    B.,    9,    96,    119,    138, 

139,    141. 
kerianum  Watts,   16,  48. 
khasianum    Baker,   60,    84-86,    88. 
klabatense  Christ,  15,  27,  30. 
Kuhnii  Chr.,  94,   106. 
Kurzii    PrantI,    35,    38. 
Jaminatum    Copel.,    69,    70,    73. 
lanceolatum    Hook    and    Am.,    165,    167, 

174. 
latilobum  Bp.,   144. 
Ledermanni  Brause,   69,  70,  72. 
leptocarpum  Copel.,  19,  20. 
leptodictyon    C.    Mull.,    118,    119,    140. 
LeRatii    Rosenst.,    95,    127. 
Levingii  C.  B.  Clarke,  78,  93. 
Limminghei  v.  d.  B.,  133. 
linganum  v.  A.  v.  R„  35,   37. 
lineare,   20,   170. 
Hukiuense  Chr.,   123. 
Lobbii  Moore,  7,  16,  17,  24,  49,  52. 
longifolium  v.  A.  v.  R.,  96,  142. 
lophocarpum    Col.,    112. 
Lyallii   Hook.,   12. 

Macgillivrayi     (Baker)     Copel.,     15,    59, 

60. 
macrocarpum   Presl,   7,   139. 
macrocarpum  v.  d.   B.,   144,   148. 
macroglossum  van  den  Bosch,  7,  15,  18-22, 

25,  76,  154. 
macrosorum  v.   A.   v.   R.,    16,    48. 
Malingii   Hook.,   6,   10. 
malingii    (Hook.)    Mett.,    176. 
mannianum  Kuhn,  67,  68. 
marginatum  H.  and  G.,   3,   10,   65,    163. 
Marlothii  Brause,  165,  171. 
melanocheilos    Colenso,    64. 
Merrillii  Christ,  16,  33. 
meyenianum    (Presl)   Copel.,   15,  25,  28- 

32,   34,    36,    88,    42,    54,    68,    67. 
Meyeri   Kuhn,   106. 
Meyeri  Presl,  78,  81. 
michanthum  v.  d.  B.,   120,   121. 
microchilum    (Baker)    C.    Chr.,    29,    97, 

101. 
microchilum    var.    funebre,    29. 
micro glossura   v#    d.    B«,    97,    101. 
microsorum,    100. 
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minimum  A.   Rich.,    17,   68,   64,   82,   90, 

92,    93. 
minoides  Baker,  96,  131. 
modestum  v.  d.  B.,   118-120. 
minoides  Baker,  96,  131. 
Moorei    Baker,    64,    91,   92. 
multifidum    Christ,    8,    15,    29,    30,    34. 
61,   63. 

multifidum    (Forst.)    Sw.,   65-68,   76,   90. 

natalense  v.  d.  B„  132. 

Neesii  Hook.,   41,    43,   44,    46,    86,    88. 

nitens   R.   Br.,    125. 

nitiduloides    Copel.,    95,    112. 

nitidum   R.    Br.,    162. 

nutantifolium   v.    A.    v.    R.,    89. 

obtusum   Bak.,    12,    165,    172. 

obtusum  Hook,  and  Arn.,   172,   173. 

odontophyllum    Copel.,    6,    10,    73,    74. 

oligocarpum    Col.,     65. 

oligosorum    Makino,     152,    153. 

omeiense    Chr.,    84,    85. 

ooides  F.  von  Miill.  and  Baker,  94,  107. 

opacum    Copel.,    8,    96,    144,    148,    151. 

osmundoides  v.  d.  B.,  97,  99,  100,  102. 

ovatum  Copel.,  8,   16,  56. 

oxyodon   Baker,   84,   86,    87. 

pachydermicum    Cesati,    14,    19,    20,    22, 

25. 
paniculiflorum    Presl,    95,    99,    110. 
pantotactum  v.   A.   v.   R.,   98,    102. 
parallelocarpum  Hay.,  97,    102. 
parvum  Chr.,   133-135. 
pavanicum,    46. 

pectinatum  Nees  and  Blm.,  97. 
pedicularifolium    Ces.,    22,    40. 
peltatum    Desv.,    11,    51,    59,    60,    77-81, 

89. 
penangianum    Matthew    and    Christ,    7, 

15,    19,   20,   26. 
pendulum  Bory,   170. 
perfissum  Copel.,   77,   80. 
perparvulum  v.   A.  v.   R.,   52. 
perpusillum,    63. 
physocarpum   Chr.,    116,    117. 
pilosissimum  Chr.,   165,    171-173. 
pilosum  v.  A.  v.  R.,  21,  22. 
pilosum  var.  nirmalanum,  22. 
pleiocarpum  v.  A  .v.   R.,  149. 
Plumieri    Kuhn,    174. 
Poilanei    Tardieu    and    Chr.,    86,    87. 
pollenianum    Rosenst.,    15,    18,    136. 
Poolii  Baker,  165,  168. 
polyanthos    Hook.,    112,    113,    125,    129, 

133.  152. 
polyanthos    Sw.f    4,   5,    7,    9,   10,    11,    31, 

49,   94,    97-101,    103-108,    157. 
polyanthos   p  sanginolentum,   157. 
polyanthos    var.    novoguineense,    107. 
polychilum    CoL,    155. 
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praetervisum    Cm\,    16,    62,    6S,    74,    76, 

163. 
praetervissum    var.    australiense   Domin, 

62,    79. 
productoides   J.   W.   Moore,    122. 
productum,  Kze.,  94,   113,  114,  122,   140, 

160. 
pseudorarum,  104,   107. 
pseudotunbridgense   Watts,   62,   74,   79. 
puellum   Cesati,   163. 
pulcherrimum   Col.,   94,   96,   156. 
pulchrum  Copel.,   14,  22,  23. 
pumilio    Rosenst.,    78,    92,    93. 
pumilum    C.    Moore,    78,    91,    92. 
punctisorum    Rosenst.,    97,    100,    102. 
pusillum  Col.  63,   89,  90. 
pycnocarpum  v.  d.   B.,  97,  99,   101,   111. 
pygmaeum  Colenso,  64,   89,  90. 
pyriforme    v.    d#    B.,    66,    67. 
Ramosii    Copel.,    16,   34. 
rarum  R.  Br.,    7,   95,   104,   128-136,   163. 
recur vum  Gaud.,  94,  108. 
reductum  Copel.,   17,   53. 
Reinwardtii    v.    d.    B.,    7,    87,    94,    96, 

115-118,    123,    144. 
reraotipinus  Bp.,  135. 
revolutum   Col.   66,   78,   89-91. 
ricciaefolium  Bory,  15,  17-19.  25,  38,  132. 
ringens  Chr.,  22,  163. 
riu-kiuense,    95. 

Rolandi    Principis    Rosenst.,    177. 
Rosenstockii  Brause,   13,   17,   53,  54. 
rebellum   Rosenst.,   15,    56. 
rufescens   Kirk.,   95,   126-128. 
rufifolium    v.    A.    v.    R.,    88. 
rufifrons  v#  A.  v.  R.,  88. 
ruikiuense    Chr.,    123. 
sabinifolium   Baker,   46,   117. 
sabinifolium  var.   imbricata   Brause,    74. 
sabinifolium  var.  irregularis  Brause,   74. 
salakense   Raciborski,   96,   143,    144,    147, 

151. 
samoense  Baker,  7,  94,   96,    117,  118. 
sanguinolentum    (Forst.)    Sw„    3,    7,    10, 

65,   76,   94,   95,   98,   112,   113,   129,   138. 
sanguinolentum    J.    Sm.,    148,    158,    160, 

162. 
scabrum  A.   Rich.,   97,   158,   161. 
secundi   Hk.,   55. 

semibivalve    Hook,    and    Grev.,    128. 
semifissum   Copel.,   19,  20. 
serrulatum    (Presl)    Chr.,   2,   10,   25,   28, 

34,   38,   42,   56,   57. 
serrulatum     var.     cristulatum     Rosenst., 

28. 
serrulatum    var.    cristulatum    fo.    minor, 

28.  , 
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shirleyanum    Domin,    117,    118. 

simonsianum    Hook.,     77,    78,    88. 

Smithii   Hook.,   25,   26. 

sororium   v.   d.   B.,   137,   161. 

spathulatum   Col.,   66. 

sphaerocarpum  v.  d.  B.,  97,  99-102,  107. 

splendidum   v.  d.   B.,    165,   174. 

Steeri  C.  Chr.,  122,  123. 

streptophyllum    Fournier,    163. 

subdemissum    Chr.,    97,    100,    101. 

subdimidiatum,    55. 

subfirmum    v.    A.   v.   R.,    57,    58. 

subflabellatum    Cesati,    49,    50,    52. 

subobtusum    Rosenst.,    165,    173. 

subrotundum  v.   A.  v.   R.,   42,   44. 

subtilissimum  Kze.,   168,,  172,   175. 

tabulare    v.    d.    B.,    133,    134. 

taliabense  v.  A.  v.   R.,  21,  22. 

tasmannicum   v.    d.    B.,    168,    159. 

telfairianum    Wall.,    166. 

tenellum  Don,  97,   105. 

tenellum  Kuhn,   17-19. 

tenellum     (Jacq.)     Mett.,    137. 

thomassetii    C.    H.    Wright,    79. 

thuidium    Harrington,    7,    96,    116,    117, 

Thunbergii  Presl,   132,    133. 

todjambuense    G.    Kjellb.,    114. 

torricellianum   v.   A.   v.    R.,   89. 

tortuosum,    3,    116,    154. 

Treubii   Raciborski,   96,   109,    110,    140. 

Treubii    var.    novoguineense    Ros.,     140. 

triangulare    Baker,    16,    67. 

trichomanoides,  75. 

truncatum  Col.,  65. 

tunbridgense  C.  Chr.,  89,  90. 

tunbridgense   Schkuhr,    78-S1. 

tunbridgense   Sm.,    83,    87. 

tunbridgense    (L).    Sm.,    3,    10,    29,    32, 
52,    54,    60,    62,    63,     77. 

tunbridgense    var.    exsertum    Bail.,     62, 
79,   80. 

undulatum,    108. 

unilateral   Willd.,    78,    81. 

veronicoides    Chr.,    95,    135. 

vestitum    Baker,    20,    22. 

violaceum    Meyen,    25,    26. 

villosum    Col.    96,    157. 

virlde  Rosenst.,    15,    59. 

vittatum   Copel.,    15,   31. 

Walleri    Maiden    and    Betche,    96,    130. 

walleri    var.    orbiculatum    Watt,    130. 

Wilsoni    Hook.,    51,    78,    80,    81. 

Wrightii   v.   d.   B.,   87,   95,   96,    152.    153. 

zeelandicum    v.    d.    B.,    89,    90. 

Zeyheri  v.  d.  B.,  132. 

fiollingerianum   Kze.,  69-71. 
(Leptocionium)      ovatum     Copel.,     56. 
Hymenoptera,    373. 

Hypericacese,    199,    201,    202,    224,   228,   231- 
233,  236,  240,  243,  244,   246. 


480 


Index 


Hypericese,   214. 

Hypericoideae,    215. 

Hypericum,    212-214,    228,    230-233,    244. 

I 

Idiocarus,    302,    303. 

Ilda,   318. 

Iloko    furniture    and    implements,    413. 

Image,   421. 

Inangcla,   352. 

Ipomoea  triloba  Linn.,   190,   192,   194. 

Iron,  polishing,    421. 

J 

Japanese   millet,    190,    192. 

cane,    194. 
Jar,    earthen,   415. 
Jinusto,    353. 

K 

Kalicephalus    Molin,    259. 

minutus,    259. 

najse  Maplestone,  259. 

radicus    Bhalerao,    259. 

bp„   259. 
Kettles,    416. 
Key,    430. 
Kikilo,  343. 
Kikuyu,    190,    192. 
Knife,    419. 
Kundimans.    317. 

Ti 
La   mesa,    418. 
Ladle,   413, 
Lagtang,    354. 

Lake   Mainit,    the   fisheries    of,    841. 
Lamp,    426 ;    old-fashioned,    425. 
Lampara,    345,    350. 
Langob,    343,    344,    349. 
LASERNA,  GLORIA,  aee  MARAftoN  and  La- 

SERNA. 

Lawag,  345. 
Leather,    421. 
Lechea,    224. 
Lefognathidae,   843. 

Lepidogrammus   cumingi    (Fraser),   264. 
Leptocionium,   2,   3,    11,    19,    23,    24,   32,   33, 
39,   46,    47,   48,   54,    56-59,    64,   68,   72, 
80,   88,  92,  118. 

acanthoides   v.   d.   B„    46,    47,    87. 

aculeatum   v.   d.    B.,    11. 

affine  v.  d.  B.,  35-37. 

barbatum   v.   d.    B.,   84. 

Braunii   v.    d.    B.,    40,    41. 

denticulatum  v.  d.  B.,   41. 

dicranotrichum,    2. 

edentulum  v.  d.  B.,  24. 

flaccidum   v.   d.   B.,   84,   86,    87. 

fucoides,    2. 

holochilum   v.    d.    B.,    23,    84. 

Neesii   v.   d.   B.,    41,   44. 

Preslii  v.  d.   B.,  24,   25. 

serrulatum   v.   d.    B.,   25. 

sororium    Presl,    160,    161. 

violaceum  v.  d.  B.,  25. 


Lid,   419. 

Liguid,    347. 

Linacese,  234. 

Linckia   multifora,    282. 

Line,    423,   424. 

Livistona    rotundifolia,    414. 

Loligo   sp„    346. 

Lophira,    218,    219,    238. 

Lutianus    argentimaculatus,    843. 

Lutjanidse,   344. 

Lydian    stove,    428. 

Lygodium  sp.,   420. 

M 
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Mat,    419. 
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Millet,  Japanese,  199,  192. 
Milo  maiz,   190,   192. 
Mirogoblus   Herre,   355,   890. 
Mirogobius  Herre  (Gobiid»).  a  redescription 
of  the  genus,  385. 

lacustris  Herre,   836-838. 

stellatus    Herre,    885-387. 
Mirror,   425. 
Mnium    serratum,    13L 

undulatum,   181. 
Mold,    428. 
Moldboard,  418. 
Molineus,   Cam.,   267,  258. 

asiaticus  Tubangui  and  Masilungan,  257, 
258. 

europreus  Zunker,  258. 

felineua  Cam.,  258. 

torulosus,   258. 
Monadenium,  397,  400,  404-408. 
Moronobea,    214. 
Moronobideae,  214. 
Moronoboideaa,  282. 
Mortar,    414. 
Mosquitero,     417. 
Mugil  spp.,  843. 
Mugilidie,    342,    844. 
Mullidse,   852. 
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ganate  method  for  the  determination 
of  antimony   in   commercial   lead  and 
high-lead    alloys,    365. 
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Nail,  425. 

Naja    naja    philippinensis    Taylor,    259. 
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Napkin,   424. 
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Naucoridae    of   the    Philippine    Islands    (He- 
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eeminiger  Leth.,  299-301. 
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vividus,    300. 

spp.,    301. 
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445. 
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Navicula — Continued. 
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446. 

simplex    Krasske,    291. 
Naviculaa  entolelse  Cleve,  291,  445. 
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mesoleiae    Cleve,    290,    445. 

minusculae  Cleve,  291. 
Nematodes   in   the   collection    of   the   Philip- 
pine Bureau  of  Science,   III,  257;  bi- 
bliography,   265. 
Neogaillauminia  Croizat,  398,  399,  401,  406- 
408. 

Cleopatra    (Baill.)     Croiz.,    398, .  899. 
Neoguiilaummince    Croizat,    408. 
Nest,    416. 
Nipers,  416. 
Nitzschia  acicularis  W.   S.,  296. 
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flexa  Schum.  var.  philippiniea  Skv.,  287, 
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frustulum   (Kutz.)   Grun.  var.  permlnuta 
Grun.,    449,   443. 

gracilis   Hantzsch,   295. 

Nikitiana  Skv.,  295. 

palea    (Kutz.)    W.  S.,   295. 

philippina  Skv.,  287,  295. 

sigmoidea    (Ehr.)    W.   S.,   295. 

subtilis     (Kiitz.)     Grun.,     296. 
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Norantea,  211,  235. 
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and   a   new   subtribe    of   the    Euphor- 
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Notoglossa,    Dahlbom,    874,    385,    387. 

arabs  Lichtenstein,  890. 

banks!    Ashm.,    379,    388. 

banksi   Br.,   879,   388. 

emarginata    (Say),  381. 

sagittata  Dahlbom,   390. 

sagittata  Lichtenstein,    390. 
Nototis    Am.,    887. 
Nymphaas   sp.,    842. 


Ochna,    237. 

Ochnacese,    201,     217.    219,     284,    287,     238, 

243,   244. 
Oil  can,   421. 
Oiler,    421. 
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Oflttxme,  416. 
O-kokeehinobu,    151. 
Omferie*,   402. 
One©be*e,   221,   240. 
Ophicephalus  striatus,  348. 
Opbiecara  sp.,  848. 
Orthoxybeius     Minkiewicz,     387. 
Ostrea   cucullata   Born*   269-271,   277. 

malabonensie    Faustino,    269,    270,    271, 
277. 

palmipes  Sowerby,   269-271,   277. 

plicata,    271. 
Ouratea,    237. 
Oxybela,   376. 
Oxybelina?,    875. 

Oxybeline  wasps  of  the  Philippines,  with  a 
synonymic    catalogue    of    the    oriental 
species  (Hymenoptera:  Sphecidse),  378. 
Oxybelomorpha    Brauns,    376. 
Oxybeius,    S86. 

Oxybeloides  Radoszkowski,  386. 
Oxybelomorpha  Brauns,  886. 
Oxybelus   Latr.,   373,   376,   387,   393. 

awtuosus  Bingham,  387. 

aequipunctatum  Pate,  376,  382,  385. 

agile  Sm.,   373,   374,  378,  379,  392. 

agilis  Bingham,  388. 

agilis    Cam.,   388. 

agilis  Dalla  Torre,  888. 

agilis  Sm..  387,   388. 

agilis  Turner,   388,   392. 

Andalusicus   Spin.,   390. 

arabs   Lepeletier,  899. 

argenteolineatus  Cam.,   388,   891. 

aurifrons   Ayyar,    388. 

aurifrons    Cam.,    388,    892. 

aurifrons    Turner,    392. 

banksi    (Ashm.),   374,   381-883,  385,  877, 
879,  385. 

banks!  forma  diraricatum  Pate,  377,  882. 

bellulus   Dalla  Torre,   888. 

feellus  Cam.,    888,   391. 

bicolorisquama    Yasumatsu,    889. 

bicolorisquama  var.  kankauensis  Strand, 
889. 

canescens  Bingham,  389. 

canescens   Cam.,   889. 

eanescens   Dalla  Torre,   889. 

canescens    Paiva,    389. 

canescens   Rothney,    389. 

ceylonicus   Ayyar,   889. 

ceylonicus    Cam.,    889,    891,    393. 

divaricatum,    382. 

flavipes     Bingham,     389. 

flavipes  Cam.,  889. 

flavipes  Dalla  Torre.  889. 

flavipes  Rothney,   389. 

forticarinatus   Ayyar,    389. 

forticarinatuB  Cam.,  389,   390. 

fulvicaudis    Ayyar,    889. 

fulvicaudis    Cam.,    389. 

fulvopilosus   Bingham,    390. 
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fulvopilosus  Cam.,   390. 

fulvopilosus    Dalla    Torre,    890. 

fulvopilosus  Rothney,  390. 

furcifer  Turner,  390. 

insularis   Bingham,   396. 

insular  is   Cam.,  890. 
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lamellatum    Oliv.,    874,    385,    887,    890. 
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lewisi   Dalla    Torre,    891. 
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nigritulus  Turner,  391. 

nitidus    Cam.,    391,    392. 

nitidus     Dalla     Torre,     892. 

philippinense   Pate,   374,   377,   383,   385. 
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377,  385. 
pictiscutis  Turner,   392. 
pictisentis   Turner,   388. 
pictisentis    Ayyar,    392. 
pictisentis   Cam.,   892. 
pyrura    (Rohwer),   375. 
robustus  Bingham,   892. 
robustus    Cam.,    892. 
robustus    Dalla    Torre,    892. 
robustus  Rothney,   892. 
ruficornis    Bingham,    892. 
ruficornis   Cam.,   392. 
ruficornis  Dalla   Torre,   392. 
ruficornis  Sm.,  892. 
rufipes   Taschenberg,   375. 
sabulosus   Bingham,    388. 
sabulosus   Cam.,   388. 
sabulosus  Dalla  Torre,   388. 
sabulosus   Sm.,   387,   392. 
Savignyi    Spin.,    390. 
sparideum     (Ckll.),    385. 
squamosus    Bingham,    390. 
squamosus  Cam.,   390. 
squamosus   Dalla   Torre,   390. 
squamosus   Fletcher,    391. 
squamosus  Lefroy,   391. 
squamosus    Rothney,    390. 
squamosus   Sm.,   374,  390,  392. 
suluense  Pate,  374,  376,  377,  379. 
taprobanense  Pate,  391. 
taprobanensis    Pate,    389,    893. 
transiens    Turner,    393. 
tridentatus  Bingham,   393. 
tridentatus    Cam.,    393. 
tridentatus    Dalla   Torre,    893. 
tridentatus  Sm.,  393. 
utorose  Cheesman,  374. 
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(Anoxybelus)    maidlii   Kohl,    387. 
(Notoglossa)    linguifera  Turner,  391. 
(Oxybelus)   tequipunctatum  Pate,  387. 
(Oxybelus)    sestuosum   Bingham,   387. 
(Oxybelus)     agile    Sm.,    887. 
(Oxybelus)    argenteolineatus   Cam.,    388. 
(Oxybelus)    aurifrons    Cam.,    388. 
(Oxybelus)    banksi    (Ashm.),  888. 
(Oxybelus)   banksi  fo.   divaricatum  Pate, 

388. 
(Oxybelus)    bellus    Cam.,    388. 
(Oxybelus)    bicolorisquama    Strand,    388. 
(Oxybelus)      bicolorisquama     var.     kan- 

kauense  Strand,   889. 
(Oxybelus)    canescens    Cam.,    389. 
(Oxybelus)    ceylonicus    Cam.,    389. 
(Oxybelus)     ceylonicum    Cam.,    389. 
(Oxybelus)  flavipes  Cam.,  389. 
(Oxybelus)     forticarinatus     Cam.,     389. 
(Oxybelus)    fulvicaudis  Cam.,    889. 
(Oxybelus)    fulvopilosum  Cam.,   390. 
(Oxybelus)    furciferum   Turner,    390. 
(Oxybelus)    insulare    Kohl,    390. 
(Oxybelus)    lamellatum    Oliv.,    389,    890. 
(Oxybelus)    latilineatum   Cam.,    391. 
(Oxybelus)     lewisi    Cam.,    391. 
(Oxybelus)    linguiferum    Turner,    391. 
(Oxybelus)     nanum     Bingham,     391. 
(Oxybelus)     nigritulum    Turner,     391. 
(Oxybelus)     nitidus    Cam.,    392. 
(Oxybelus)   philippinense  forma  reticula- 

tum    Pate,    392. 
(Oxybelus)  philippinense  Pate,  392. 
(Oxybelus)    pictisentis    Cam.,    388,    392. 
(Oxybelus)    robustum    Cam.,    892. 
(Oxybelus)    ruficornis   Sm.,   392. 
(Oxybelus)  suluense  Pate,  393. 
(Oxybelus)   taprobanense  Pate,  889,  898. 
(Oxybelus)     transiens    Turner,     393. 
(Oxybelus)    tridentatum    Sm.,    393. 
(Oxybelus)  x  an  thog  aster  Pate,  393. 


Pachyloma  v.  d.  B.,   3,  65,  168,   164. 
Pad,   418,   425. 
Pagbabalae,  817. 
Pagusi,    842. 
Pahubas,    346,    351. 
Painting,    421. 
Pakuis,   315,   816. 
Palsemon  sp.,  844. 
Palseotropic  ferns,  3. 
Paluksuhan,   343,   847,    348. 
Pandanus  sp.,  419. 
Pandomodot,  351,  862. 
Panggao,    847. 
Pangieae,   221,    240. 

Panicum  frumentaceum  Salisb.,  190,  192. 
Pantat,   848. 

Paradoxurua    philippinensis    Jourdafi,    258, 
263. 


Parasol,  424. 
Pasakis,  343. 
Paspalum   compressum   Nees,    190,    192,    1*4, 

dilatatum   Poir.,   190,   192. 
PATE,    V.    S.    L.,    The   oxybeline   wasps   of 
the    Philippines,     with    a    nynomymie 
catalogue  of  the  oriental  species    (Hy- 
menoptera:   Sphecidae),  373. 
Paugmad,    851. 
Pedilanthus,  400,  404. 
Peg,    425. 
Pegok,    343. 
Pennisetum  clandestinum  Pers.,  190,   192. 

purpureum   Schum.,   190,   192. 

setosum   Rich.,    190,    192. 
Pentadesma,   214. 

butyraceum,   215. 
Permanganate   method,    a    modified,    for   the 
determination    of    antimony    in    com- 
mercial lead  and  high-lead  alloys,  365. 
Pestle,   414. 
Phallostethidae,   343. 
Phaseolus   ealcaratus   Roxb.,   191,    198. 
Philsematomyia   insignis  Austen,  875. 
Philippine  Hemiptera,   299. 

Naucoridae,   bibliography,   809. 

trematode,    bibliography,    362. 

wasps,    373. 
Photograph,   421. 
Picture,    421. 
Pidianga,   343,   344. 
Pillows,  418,  424. 
Pincers,  416,  419. 
PInkian,  316. 
Pinnularia  gibba  Efcr.,  446. 

mesolepta    (Ehr.)   W.  S.,  292. 
Planaria,   282. 
Plane,   420. 

grooving,  421. 

rabbet,  421. 
Plants,  chemical  analysis  of  some  Pbfllpfttee 

forage,  189. 
Plate,  wooden,  421,   424. 
Platito,   418. 
Platter,    424. 
Pleodendron,  224. 
Plowshare,    428. 
Plowtail,  431. 
Plumb    bob,    421. 

line,   429. 
Plummet,   421. 
Poisettia,  404. 
Policias,  375. 
Pol-pol,  269. 
Polycarpicse,    241. 
Pomadasys    hasta,    343. 
Portrait,   421. 
Potsherd,   419,   424. 
Print,  421. 
Pseudambrysus,    302. 
Pseudoxybelus,   Gussakovskij,   876,   38T. 
Psorospermum,  231,  288. 
Ptychophyllum,   93. 
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Pukot,   346,  850. 

Puser  bamboo,  416,   424. 

Payo,  343. 

Pygidiopsis    Looss,    859,    360. 

genata  Loosa,   359-361. 

marivillai,  a  new  heterophyid  trematode 
from  the  Philippines,  359. 

marivillai  Refuerzo  and  Garcia,  359. 

Q 

Quiina,   215. 

Crugeriana   Gris,   216. 
Quiinacese,  201,  215,  216,  283,  235,  244. 

R 

Rack,    425. 

Raking   embers,    419. 

RASALAN,  SANTOS  B.,  Si-si  fishery  of  Sa- 

mar,    Philippine    Islands,    269. 
Rasbora  sp.,   343. 
Red  top,   190,   192.  194. 
Redes cription  of  the  genus  Mirogobius  Herre 

(Gobiidae),  335;  bibliography,  339. 
REFUERZO,  PEDRO  G.,  and  EUSEBIO  Y. 
GARCIA,      Pygidiopsis     marivillai,     a 
new    heterophyid    trematode   from    the 
Philippines,  359. 
Remontados  of  Rizal  Province,  313. 
Remontar,    314. 
Rhodes  grass,    190,    192. 

Rhopalodia  gibba   (Ehr.)   O.  Mull.,  293,  443, 
448. 
gibba    (Ehr.)    O.   Mull.   var.   philippinica 

Skv.,  287,  293. 
gibba    (Ehr.)    O.    MQ11.    var.    ventricosa 

(Ehr.)    Grun.,   293. 
gibberula   var.   Heurckii,   287. 
gibberula     (Ehr.)     O.    Mull.    var.    Van 

Heurckii   O.   Mull.,'   294. 
gracilis  O.  Mull.,  294. 
*.      Novae-Zealandiae  Hust.,  443,  448. 
parallela   (Grun.)   O.  Mail.,  294. 
Qnisumbingiana  Skv.,  287,  294. 
Rice,  husked,   416. 
Rictularia   Froelich,  262. 
houdemeri  Hsu,  263. 

paradoxuri    Tubangui    and    Masilungan, 
262. 
Rictulariidae    Raffiiet,    262. 
Ring,  421,  427. 
Rod,  424. 
Rope,   427. 
Rosaceas  236. 

ROXAS,    HILARIO    A.,    and    GUILLERMO 
J.   BLANCO,    A   redescription    of   the 
genus    Mirogobius    Herre     (Gobiidae), 
835. 
Runners,   two-finned,   345. 


S 


Saccharum   sp.,    191,    193,    194. 
Salibot  847,  850. 


Salicaceoe,   401. 
Salindatu,    845. 
Saltcellar,    415. 
Samboridn,    414. 
Samydacese,  220. 
Sandal,  423. 
Sapiao,   845. 

con    luces,    346,    360. 
Sapium,    402,    404. 
Sarap,    347,    350. 
Sardines,    345,    347. 
Sarten,    423. 
Sartin,  423. 
Saucer,   425. 
Saurauia,   206-208. 

Saurauiaceax,    201,    208,    235,    236,    241,    244. 
Saurauioidese,  206. 
Saw,    419,    420. 
Scabbard,    419. 
Scales,   429. 
Scapula,    413. 
Scatophagus    argus,    343. 
Schima,   209. 

Schizostachyum  fenixii  Gamble,   416,   424. 
Schumacher ia,    205. 

Scissors,    419,    420. 

Scolopieee,   221. 

Scombridse,    352. 

Scoop,  428. 

Scooper,  422. 

Scraper,   420. 
coconut,  419. 

Screw    pine,    419. 

Scutengraulis  sp.,  347. 

Sea  eagle,  359. 

Sequoia,   204. 

Shaft,    429. 

Share,    428. 

Shears,  419,  420. 

Sheath,    419. 

Shovel,    428. 

Shrimps,    344. 

Sibat-sibatan,    194. 

Sickle,  421. 

Sieve,  431. 

Significance  of  comparative  anatomy  in  es- 
tablishing the  relationship  of  the  Hy- 
pericaceae  to  the  Guttiferaa  and  their 
allies,    199. 

Sigpao,  851. 

Siguin,  351. 

Silat-Silatan,    190,    192. 

Silibon    grass,    190,   192,    194. 

Simulium,   376. 

callidum    Bellardi,    375. 

metallicum    (Dyar  et   Shannon),    375. 

ochraceum    Walk.,    375. 

Sinabado,    853. 

Si-si    fishery   of   Samar,    Philippine   Island, 
269;   bibliography,   278. 
wak,    269. 
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SKVORTZOW,    B.    W.,    Diatoms    from    the 
Philippines,    I:    Diatoms    from    drink- 
ing   water,     Balara,     Rizal     Province, 
287 ;    Subaerial    diatoms    from    Shang- 
hai,  443. 
Sladenia,   206. 
Sladenioidese,  206. 
Snails,    344. 
Snout,    428. 

Solder,  421  j  silversmith's  424. 
Soot,    430. 

Souroubea,    211,   235. 
Soy-bean   hay,    191,    193. 
Spade,    428. 
Speculum,    425. 

Sphaerocionium,    2,     3,    6,     10,    11,    12,     14, 
40,    59,    64,    118,   164,    165,   176. 

badium  Presl,   144. 

bivalve    Presl,    66. 

boryanum  Presl,  168. 

ciliatum   Presl,   168. 

dilatatum  Presl,   160. 

elasticum    Presl,    166. 

glanduliferum   Presl,    161,    162. 

gracile  Presl,  97. 

hirsutum    Herb,,    166. 

macrocarpum   Presl,    144,    145,    147. 

pendulum   Pres,    170. 

ricciaefolium  Presl,  17. 

sanguinolentum  Presl,  112. 

scabrum  Presl,  161, 
Sphaerosepalum,    222. 
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